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The — magazine binder holds twelve 


issues of Electronics — The Maplin Magazine. 
If you have not got the world of electronics covered, 
now's your chance! This great quality binder comes in hard- | 
a a nara ay = ie looks good on \ Ae ean Zz 
your bookshelt or workshop desk, but is also a great way 1e\ jean on, 2 | | 
to build up an electronics reference library of your own. \\ ao aan e HOLOGRAMS | 


Now you can keep all of your copies of Electronics — 
The Maplin Magazine, together ane on hand, for when 

ou need that extra piece of information. To order your 
binces simply fill in the order coupon provided in this 


issue, or call the Credit Card Hotline on 0702 554161, 


or visit your local Maplin Store. Only £5.99. (Mail Order, Han | SSDS oot mane «ea To 
please add £1.50 Handling charge.) Order code: XH99H. (| ll |\ We =k oe ads iD cae On Dota 


THE NEW MAPLIN MAGAZINE BINDER... 
A GREAT WAY TO GET THE WORLD OF ELECTRONICS COVERED! 
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A project that will appeal to all animal lovers 
and hobbyists, ts uses include ih ro eS. 


circus) at the touch of a button, 
no nasty smells or messes to cl 
satisfying your aural requiremen 


remote-control systems, PiRValarm| | 
to activate floodlights, or simply any 
power switch, to provide safe switchin 
of mains appliances. 


CW FILTER 


This CW (Continuous Wave) peak filter 
project is highly useful for ham radio 
enthusiasts, to allow for the finer selection 
of individual stations from among a crowd 
of overlapping ones, particularly during the 
reception of long-distance (DX) signals from 
around the globe. The circuit is compact 
enough to be built into most existing 

short wave receiver sets. 





implement the enormous project, which has 
been labelled as the greatest engineering 
achievement of this century. Look out for 
our great competitions, arriving at platforms 
soon in Electronics! 


Originally called the Hewlett-Packard 
Instrument Bus, this highly flexible 
bus system is still in use more than two 
decades after its introduction, It allows items 
— > 2 of electronic test instruments to be linked 

fo one another and to the obligatory PCs, 
for the downloading and storage of results. 
lan Poole gives the low-down on the bus 
operation, connections, and standards 
used. 
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Hello and welcome to this month's 
issue of Electronics! As usual there's a 
fine collection of projects and features 
for you to enjoy, and I’m sure that you 
will agree. 


Cable Ties 

The pipework for a new cable network 
has now been installed in my area, and 
| am now waiting for it to be connected. 
Personally, | am very interested in the 
new service, as | want to see how it 
performs, as opposed to my normal 
terrestrial/satellite TV and telephone 
line, but mainly | want to see the cost 
difference. If at the end of the day, 

the running costs do not work out any 
cheaper for television programmes and 
telephone calls, then it will have to offer 
some other incentive? Let’s hope it's a 
nice cheap Internet access .. . 


CD-ROMs 

Recently | have been most impressed 
by a CD-ROM that | bought, that 
operates on both PCs and AppleMacs. 
| think this is the way to go for 
multimedia. | find reading text off the 
computer screen from a CD-ROM 


tiring, it's not like reading a book or 
magazine at all, but with extra sound 
and graphics it can enhance the 
original source material. As an added 
bonus to the sound card installed in my 
PC, it can read out TXT files. Another 
facility | have been trying out, is to 
teach the computer to recognise my 
voice commands, but | think that it has 
some way to go. 


LIVE ’95 —- THE CONSUMER 
ELECTRONICS SHOW 


This is Britain’s most exciting consumer 
electronics event; don’t forget that 
Maplin Electronics will be there, so 
visit our stand, and have a good look 
round. As last year we will be having a 
competition beforehand, so that twelve 
lucky Electronics readers need not pay 
a penny for admission, and can bring a 
friend along for free as well! See page 
26 about this, and other competitions 
coming your way. 


Apologies 
We would like to apologise to those 
of you waiting for the PC Teletex 





Decoder projects; due to unforseen 
circumstances, we have had to 
postpone these until a later date. 


Get Well Soon 

Since receiving the copy for PC’s latest 
article, we have learned that he is in 
hospital, so from all of us at Electronics 
we wish him a speedy recovery. 


So until next month, from the rest of the 
team and myself, enjoy this issue. 
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Project Ratings 
Projects presented in this issue are rated on a 1 to 5 for ease or difficulty of 


construction to help you decide whether it is within your construction capabilities 
before you undertake the project. The ratings are as follows: 


EB) Simple to build and understand and suitable for absolute beginners. 
me| — Basic of tools required (e.g., soldering iron, side cutters, pliers, wire 
strippers and screwdriver). Test gear not required and no setting-up 


needed. 


| Easy to build, but not suitable for absolute beginners. Some test gear 
a] (e.g, multimeter) may be required, and may also need setting-up or 
testing. 


f3| Average. Some skill in construction or more extensive setting-up 
me] — required. 


Advanced. Fairly high level of skill in construction, specialised test gear 

m8! or setting-up may be required 

E3|_ Complex. High level of skill in construction, specialised test gear may be 

| — required. Construction may involve complex wiring. Recommended for 
skilled constructors only. 
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disappointment when intending to purchase products from a Maplin store, 
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Write your order on the form printed in this issue and send it to Maplin 
Electronics, P.O. Box 3, Rayleigh, Essex, SS6 8LR. Payment can be made 
using Cheque, Postal Order, or Credit Card. 

Telephone your order, call the Maplin Electronics Credit Card Hotline on (01702) 
554161. 


if you have a personal computer equipped with a MODEM, dial up Maplin's 
24-hour on-line database and ordering service, CashTel. CashTel supports 300-, 
1200- and 2400-baud MODEMs using CCITT tones. The format is 8 data bits, 1 
stop bit, no parity, full duplex with Xon/Xoff handshaking. All existing customers 
with a Maplin customer number can access the system by simply dialling 
(01702) 552941. If you do not have a customer number Tel: (01702) 552911 
and we will happily issue you with one. Payment can be made by credit card. 

lf you have a tone dial (DTMF) telephone or a pocket tone dialer, you can 
access our computer system and place orders directly onto the Maplin 
computer 24 hours a day by simply dialling (01702) 556751. You will need a 


Maplin customer number and a personal identification number (PIN) to access 
the system. If you do not have a customer number or a PIN number Tel: 
(01702) 552911 and we will happily issue you with one. 


Overseas customers can place orders through Maplin Export, P.O Box 3, 
Rayleigh, Essex, SS6 8LR, England; Tel: +44 1702 554155 Ext. 326 or 351; 
Fax: +44 1702 553935. 

Full details of all of the methods of ordering from Maplin can be found in the 
current Maplin Catalogue. 


Subscriptions 

Full details of how to subscribe may be found on the Subscription Coupon 

in this issue. UK Subscription Rate: £21.96/12 months, £10.98/6 months. 
Prices 

Prices of products and services available from Maplin, shown in this issue, 
include VAT at 17:5% (except items marked NV which are rated at 0%) and 
are valid between 4th and 31st August 1995 errors and omissions excluded. 
Prices shown do not include mail order postage and handling charges, 
which are levied at the current rates indicated on the Order Coupon in 

this issue. 

Technical Enquiries 

If you have a technical enquiry relating to Maplin projects, components 

and products featured in Electronics, the Customer Technical Services 
Department may be able to help. You can obtain help in several ways; over the 
phone, Tel: (01702) 556001 between 9.00am and 5.30pm Monday to Friday, 
except public holidays; by sending a facsimile, Fax: (01702) 553935; or by 
writing to: Customer Technical Services, Maplin Electronics plc., P.O. Box 3, 
Rayleigh, Essex, SS6 8LR. Don't forget to include a stamped self-addressed 
envelope if you want a written reply! Customer Technical Services are unable 
to answer enquiries relating to third-party products or components which are 
not stocked by Maplin. 
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Get You Working’ Service 
if you get completely stuck with your project and you are unable to get it 
working, take advantage of the Maplin ‘Get You Working’ Service. This service 
is available for all Maplin kits and projects with the exception of: ‘Data Files’; 
projects not built on Maplin ready etched PCBs; projects built with the majority 
of components not supplied by Maplin; Circuit Maker ideas; Mini Circuits or other 
similar ‘building block’ and ‘application’ circuits. To take advantage of the service, 
return the complete kit to: Returns Department, Maplin Electronics plc., P.O. Box 3, 
Rayleigh, Essex, SS6 8LR. Enclose a cheque or Postal Order based on the price 
of the kit as shown in the table below (minimum £17). If the fault is due to any error 
on our part, the project will be repaired free of charge. If the fault is due to any error 
on your part, you will be charged the standard servicing cost plus parts. 


Kit Retail Price Standard Servicing Cost 
up to £24.99 £17.00 

£25.00 to £39.99 £24.00 

£40.00 to £59.99 £30.00 

£60.00 to £79.99 £40.00 

£80.00 to £99.99 £50.00 

£100.00 to £149.99 £60.00 

Over £150.00 £60.00 minimum 

Readers Letters 


We very much regret that the editorial team are unable to answer technical 
queries of any kind, however, we are very pleased to receive your comments 
about Electronics and suggestions for projects, features, series, etc. Due to 

the sheer volume of letters received, we are unfortunately unable to reply to every 
letter, however, every letter is read — your time and opinion is greatly appreciated. 
Letters of particular interest and significance may be published at the Editors 
discretion. Any correspondence not intended for publication must be clearly 
marked as such. 


Write to: The Editor, Electronics - The Maplin Magazine, P.O. Box 3, Rayleigh, 
Essex, SS6 8LR, or send an e-mail to AYV @maplin.demon.co.uk 
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describe the same battery type (size). Here 
lies a fundamental problem, despite IEC stan- 
dards, there is no single scheme for describ- 
ing the size of batteries. In an attempt to carve 
through this disarray, Figure 1 shows the five 
basic sizes, while Table 1 provides individual 
manufacturers’ reference codes. 


Good Chemistry 


Household batteries do not just come in dif- 
ferent shapes and sizes, but also a variety of 
chemical constructions. Amid all the market- 
ing hype and consumer advertising, there are 
only four main types. Here, we look at the 
chemical construction of each type alongside 
its performance, typical applications and price. 


Zinc Carbon 


Chemical Content 


The most common household battery. May 
contain very small amounts of cadmium. 


Performance 


Best suited to products which have low to 
medium current demands, and which are not 
used for extensive periods. Zinc carbons can 
recover some of their capacity if allowed to rest 
between fairly light periods of use. This is 
because the reaction between the chemicals 
within the battery is tempered, and is con- 
sequently less harsh than would otherwise be 
for continuous applications. Do not leave 
zinc carbons in products once they have 
been exhausted, since they are prone to leak. 
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AA, SP7, HP7, R6-SP. R6 and UM-3, all 





Nickel- 


Table 1, Battery cross-reference chart — see Figure 1. 
















to individual manufacturers codes in Table 1. 


Mini penlite Penlite 


| D (Pack a \ 
| oe sree 


| Chemical Content _ 


These are a modem, but more expensive ver- 
sion of zinc carbon batteries. Unlike their zinc 
carbon counterparts, zinc chloride batteries 
will not leak, since they are based on a ay 
powder construction. 


Performance 


While zinc chlorides represent a sep up the 
performance ladder based on chemical con- 
tent, this is not always the case in reality. 
According to a recent survey by the Australian 
Consumers’ Association, performance varies 
from manufacturer to manufacturer, and at 
this level, it is probably better to shop on price 
rather than performance claims. 


Applications © 


Zinc chloride batteries are suited to the same 
applications as zinc carbons. 


Typical Cost 

AAA (Pack of four): £1.65 
AA (Pack of four): £1.54 
C (Pack of two): £1.49 
D (Pack of two): &1.49 
PP3 (Single): $1.86 | 


Alkaline Manganese 


Chemical Content 


The most expensive of the widely available 
disposable battery types, matched with high- 
est capacity. While the majority of manufac- 
turers have removed both mercury and 
cadmium from zinc carbon and chloride bat- 
teries, few have removed cadmium totally 
from alkaline batteries. 
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Figure 1. Different battery types — cross-reference 


a 10.5- | | | 145 - 
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Small rid 


high. current ‘demands. Also recommende 

for anything for which you want the longest | 
possible life, whether used or not. Typical uses 
include personal stereos, camera flash guns ~ 
and portable Hi-Fi equipment. — 


Typical Cost 

AAA (Single): £0.79 
AA (Single): £0.78 

C (Single): £1.25 | 
D (Single): £1.70 
PP3 (Single): £2.95 


Nicke!-Cadmium (Ni-Cd) 
— Rechargeable 


Chemical Content — 


Contain 7 to 15% of the toxic chemical, 
Cadmium — 70,000 to 150,000 parts per million. 



































Performance 


Rechargeable batteries do not hold their 
charge well, and will have to be recharged 
several times during the normal life of an 
equivalent alkaline battery, so do not put them 
in products that are in frequent use, and/or 
ones that consume very little power, e.g., 
clocks. 






Applications 
Superior and environmentally-friendly choice 
for things like personal stereos, shavers, 
motorised toys and audio equipment. 






Typical Cost 


Typically, twice the price of their alkaline equiv- 
alents, without the cost of a charger. That said 
for products which have medium to high cur- 
rent demands, and are used regularly, they do 
work out cheaper. For example, using two 
rechargeable batteries and a charger, assum- 


| D (Single): 
1 PP3 (Side £492 













PPS 
Nine volt block 


: Ot her ae | 
Apart from the four types of batteries outlined © 






above, there are a couple of others within the — 
grasp of the consumer, that should be con- 
sidered from both a price/performance and an 
environmental point of view. Both mercury 
button cells and lithium batteries have specific 
uses in appicnoe where size is the primary 
concern. 

Button cells require ‘materials of the high- 
est energy density, because they are so small. 
Mercury oxide and silver oxide are preferred 
materials, although silver oxide is more expen- 
sive and has a shorter shelf-life, so the more 
toxic mercury oxide has tended to win out. 

Lithium batteries offer greatest performance 
where a high power density is required. 
Lithium offers higher voltages in small batter- 
ies, without the need for materials such as 
mercury and silver. Kodak claim that its lithium 
batteries last up to ten times longer than nor- 
mal zinc carbon batteries, and twice as long 
as current, high-performance alkaline batter- 
ies. Prices are typically two to three times more 
oa than the latter. 








Price 
Our typical cost figures have been produced 
by taking the average recommended retail 
price from six different manufacturers. Please 
note that these were only accurate at the time 
of going to press, and make no allowance for 
promotional offers or regional price variations. 
A survey undertaken by the UK Consumers’ 
Association in 1990, found that price vari- 
ations were sufficient to make finding a cheap 
stockist worthwhile. Despite the dated nature 
of the Consumers’ Association research, our 
findings almost five years later confirm this 
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: - January 1994, 2 Ae ne carbon, zinc chloride 
_and alkaline batteries were mercury free. Since 


_ 1994, the use of mercury has been restricted | 
to mercury oxide button batteries used for — 


applications such as hearing aids, calculators 


and photographic equipment. These devices - 


are now collected by distributors, for return to 
patty manufacturers for F recycling. 


é Recycling Technology 

Wholesale recycling for all battery groups is 
costly, and unless new technologies are dis- 
covered, will never be profitable. Projected 


estimates show that the use of dedicated | 


recycling technology throughout Europe 
would require 45 plants, necessitating a capi- 
tal investment of approximately US$700 mil- 
lion. In turn, these plants would consume four 
to nine times the energy required to produce 
the same material through the metal industry, 
with operating costs in excess of US$600 mil- 
lion per annum. And this is without consider- 
ing the cost of collection and sorting of 
batteries into different types. 

The European Community has issued a 
directive (91/157 EEC) which calls for the 
establishment of separate collection schemes 
for mercury button cells, Ni-Cd and industrial 
lead acid batteries, as well as their gradual 


reduction into the waste stream. There is 


little point in the collection and recycling of 
general-purpose batteries, since they are 


already mercury-free and, as yet, no economic | 


recycling techniques exist. 








a distinguishing label or tag, easing the 


ollection and sorting process. But again, this | _ 
_ material generated through recycling are both 
| marketable products. But, as with recycling 


need an initiative from manufacturers, and 


| standardisation | on a particular system. 
__ Schemes in operation today, are based — 
|. around a reverse engineering principle. Here, 


Energy required 
to produce battery 



















energy output 





_ Figure 2. It takes 50 times more energy to 
produce a battery, than it will ever be able 
~ to produce. 

















ae ung ire 
plants have a combined 


ic chi ae ‘capacity Sf 25, 000 0 metric tonnes of nickel- 
tle rede tne Viele icin uneconomic. | ca 
1e possibility, is to mark each battery type 


nium batteries per year, of which an esti- 


| "mated 10, 000 metric tonnes is presently 


utilised. , 
The oo metal and ferro- nickel 


technologies for other types of batteries, when 


nickel or cadmium prices are at low levels, 


these raw metals will not generate sufficient 
revenue to recover recycling costs. That said, 
refinement of the collection process and 
greater use of recycling plants, will enable 






: nce to Beco hee pcan 


Look fo the ee Label 


With environmental concerns hot on the 


shopping list of the green consumer, battery 
manufacturers are keen to label their products 
with an eco-friendly tag, as shown in Figure 
3. Consequently, there has been an extraordi- 
nary profusion of different labels, matching 
the determination of companies to capture a 
market share from the green consumer. 

The variety of labelling is confusing, and 
has little value to the consumer left to analyse 
one manufacturer's claims against another. 
The root of the problem is that there is no 
standard method of comparison. There is not 
much point in buying a mercury and cad- 
mium-free battery witha green tag, that gives 
half the charge of an alternative device. The 
end result is far from environmentally-friendly, 
if you have to use two batteries, implying twice 
the cost, and of course twice the chemicals, 
albeit non-toxic ones. 

Consumers need a European Community 
(EC) Green Label scheme, to ensure quality 
control in this area. Alternatively, the UK 
should take the lead, and implement a 
Government-backed strategy. Lack of inter- 
national standardisation is a major problem 
for the industry. 

The vetting of batteries should be carried 
out by a independent panel, supported by 
technical assessors, with the standards 
effected by EU or UK government agencies. 
As the flood of new products grows, so the 
need for quality assurance will increase. 
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_ they produce. : : 

® Switch to rechargeable in power-hungry 
_ products that use a lot of batteries. jent — 
recharging is less expensive than even — 

_ occasionally replacing alkaline batteries. _ 

® Buy green batteries. Look for batteries that. 
are mercury- and cadmium-free. _ : 

@ Never mix old batteries with new. The new 
batteries try to recharge the old, cutting © 
their useful life. : : 

® Avoid throwing batteries away outdoors — 
put them in the dustbin. 

@ Remember that when a manufacturer 
makes a claim about the performance of its 
batteries being superior to existing devices, 
tests are always set against the poorest- 
performing zinc carbon battery. 

@ Never put mercury hearing-aid batteries 

in the dustbin, return them to the manu- 
_ facturer. E 






ontacts 


Consumers’ Association, 2 Marylebone Road, 
London NW1 4DF: Tel: (0171) 830 6000. 


British Battery Manufacturers Association, 
Cowley House, 9 Little College Street, London 
SWI1P 3XS. Tel: (0171) 233 0335. 

The Ni-Cd Battery Recycling Group, Intemational 
Cadmium Association, 42 Weymouth Street, 
London W1N 3LQ. Tel: (0171) 499 8425. 


Figure 3. Examples of European Community environmentally-friendly logos. 
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Multimedia, of course, is the in word at the 
moment in technology. It used to be digital 
when | was a lad. | remember the days 
when transistors ran hotter than most 
soldering irons, when integrated circuits 
were considered by many as just another 
flash in the pan, and when Stanley Matthews 
ran down the wing faster than an MG 
Midget on aircraft fuel. 

But times move on, and no-one in 
their self-respecting minds would consider 
buying a computer these days unless it 
was capable of playing audio CDs, Doom, 
hooking up to a television aerial to watch 
the Test Match in-between bouts of work, 
and editing your holiday video recordings 
before creating a QuickTime movie clip of 
them to send to your mum and dad back 
home over the Internet. 

All this progress is brought about by 
standards. Without them technology would 
be no more use than an umbrella in a gale, 
simply because the cost of development of 
any one feature would be too much for one 
manufacturer and one user to pocket. With 
standards, on the other hand, everyone is 
working vaguely it seems at times, towards 
one goal — to keep the cost to the customer 
as low as possible to encourage the 
customer to buy. But (like acceleration is the 
derivative of velocity) one of the things that 
technology itself brings is a convergence 
of the standards of technology. In European 
Community terms, standards are harmonised 
into common derivatives. Computer 
hardware and software are no exceptions. 

Traditionally, there have been several 
camps in the computing field. The PC, 
the Apple Macintosh, and dedicated 
workstations of a few varieties. Over the 
last few years there has been jocular rivalry 
between them all. No-one will actually admit 
that their computer platform is any worse 
than any other. However, this situation is 
about to change and, to take the metaphor 
even further, they are all about to come 
under one marquee (which some might 
even call a big top?). 

For example, | am already accustomed 
to being able to run your PC software on 





with Keith Brindley 


my Mac (| have been doing that for a year or 
so now) but what | am really looking forward: 
to is you being able to run my Mac software 
on your PC. As odd as this might sound to 
you PC xenophobes it wi// happen, and it is 
not going to be that long. Once the PC sees 
an upgrade in performance and ability to a 
new hardware standard on the horizon, it 
will be able to run all sorts of operating 
system software. 

Next year the common hardware 
reference platform (CHRP) will see the 
light of day. This is a new standard being 
developed by several manufacturers 
including (as you might expect) Apple, 
IBM and Motorola, which will be driven by 
PowerPC integrated circuits, and will be 
capable of running just about any operating 
system there is. Unix, WindowsNT, the 
MacOS, and so on. 

The new common hardware reference 
platform will achieve for the very first time, 
a computer platform that is truly universal. 
So whatever application you want to run, you 
can. If it runs only on Windows then launch 
your computer with Windows running, and if 
it runs only on the MacOS, use the MacOS. 

More to the point, however, everybody now 
has the chance to use the operating system 
of their choice whatever their computer. Most 
applications, after all (with one or two notable 
exceptions), are available for all the major 
computer platforms. So no longer do you 
need to buy a computer from a particular 
manufacturer to run an operating system 
(such as Mac users have had to do for over 
ten years), and no longer do you have to 
use a particular operating system to use a 
program — as most PC users have had to 
do for over ten years. The common hardware 
reference platform will stop all that and, due 
to convergence of standards, allow everyone 
to choose the environment of their choice. 

This poses an interesting couple of 
questions. First, will anybody (apart from 
a few people in specialist areas) actually 
use their computers to run more than one 
operating system? Indeed, will most users 
know the difference? Once there is a 
common hardware standard, along with 


i 


a common software standard, the difference 
is largely irrelevant, and comes down to a 
very personal choice. 


I’ve Lost My Memory 


Interestingly, one of the factors that define 
computer performance (and which will even 
more so in the coming years) is the amount 
of random access memory (RAM) machines 
possess. Pure computational speed is only 
one side of a computer's power. If your PC’s 
slogging data back and forth to your hard 
drive using virtual memory processes, then, 
however fast the data bus is, the disk drive 
itself is going to limit severely the computing 
ability. | 

RAM is the only answer, but computers 
are becoming more and more memory 
hungry. A couple of years ago 2M-bytes 
of RAM was considered plenty. Now 
16M-bytes is OK, but a little more would 
help. Next year who knows... 

As a consequence, RAM prices have 
remained at a premium over the years — 
it will not get cheaper while it is in 
demand. RAM modules are the single most 
expensive part of a computer these days. 
A bank of single in-line memory modules 
(SIMMS) is worth far more than your actual 
microprocessor, and that’s a moot point. 
It has not taken high-tech thieves long to 
work this out for themselves, knowing that 
they can probably get good money for these 
things second-hand down at the pub on a 
Friday night (hey man, wanna buy couple 
of 4M-byte SIMMS for £50 each?). Indeed, 
there have been several cases reported of 
thieves entering premises to steal exactly 
that. Quite often, thieves have dismantled 
computers to remove the RAM, fitted the 
machines back together and left without 
being caught. It is only later that users 
have realised the computer's were not 
running up to par and found out that the 
RAM was missing. 


The opinions expressed by the author are not 
necessarily those of the publisher or the editor. 
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repare yourself for LIVE ’95 
Britain’s most exciting consumer 
electronics event. 

LIVE ’95 has got it all. TV, hi- 
fi, video, computers, software, cable 
and satellite, games, cameras, 
musical instruments, multimedia, 
telecoms, in-car, home cinema and 
much more. 


THE LATEST PRODUCTS. 

You'll be among the first to see the 
complete range of the very latest products 
from the biggest brands in home enter- 
tainment - and unlike a retailer, there 
won't be any salesmen hovering over you. 

You'll come face to face with the 
future and get a taste of the technology 
that’s transforming the way we all live. 

You'll be able to meet the 
manufacturers, get 
your questions 
answered and gain first 
hand advice from 
the 










experts. 

Best of all, at LIVE ’95 you’re 
positively encouraged to get hands-on, 
press the buttons, play with the controls 
and try out the technology. 





THE INTERACTIVE 
ENTERTAINMENT EXPERIENCE. 

The chance to catch up with the 
very latest in consumer electronics is 
more than enough reason to spend a day, 
or even two, at LIVE ’95. 

But LIVE ’95 is an interactive enter- 
tain- ment experience in its own right, with 
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features, attractions, live performances, 
live studios, seminars and a host of 
celebrities. 

Enjoy the on-stage entertainment 
with your favourite DJ’s and top ten artists 
when 95.8 Capital FM goes live at LIVE. 
You can even test your talents as a Du. 

Meet Carlton TV live at LIVE. Take 

part in their live shows or try your 
hand at news reading from the 
“London Tonight” studio. 
See the final stages of LIVE’s 
Battle of the Bands where sixteen 
independent local radio stations compete 
for the national title. 
Watch the winners of Yamaha’s 
National Youth Rock & Pop 
Awards - as judged by Phil 
Collins! 


NON-STOP EXCITEMENT. 
The list of attractions at LIVE ’95 
just goes on and on. 

Free-play the next generation of 


computer games in the Games Zone, with _ 


over 300 consoles to preview the sea- 
son’s new releases. 

Experience the latest in home 
cinema and digital video disks in the 
Future ‘Home Entertainment’ Zone. See 
the state-of-the-art in widescreen, high 
definition, digital and PalPlus TV. 

Hear the best in audio at the Hi-Fi 
Choice LIVE listening rooms. Surf the 
Internet with the UK’s top cyber-punks. Or 
try the top designer labels for size in the 
FHM Lifestyle Pavilion. 

And brace yourself on Saturday 
and Sunday for the latest in in-car audio 
and security at In-Car Electronics at 
LIVE ’95, featuring the National Sound-Off 
Challenge. 

There’s all this, plus demos, 
seminars, workshops and a whole lot 
more at LIVE ’95. 





Get ready for the experience now. 


“<> MUSIC & MUSICAL INSTRUMENTS 


To find out more, just return the coupon 


below. 


MEET YOUR MAKER. 
LIVE ’95 is your chance to meet the top 


names in consumer electronics including: 


95.8 Capital FM 


Alpine 
Apple 
Bose 

BT 
Canon 
Celestion 
Cellnet 
Clarion 
Clifford 
Compaq 
Creative Labs 
Denon 
ElectronicArts 
Fuji 
Goldstar 
Grundig 
Harman 
Hitachi 
ICL 

KEF 
Kenwood 
Konami 
Korg 
Leica 
Marantz 








Maxell 
Microsoft 
Mission 


Mitsubishi 


Motorola 
Nikon 
Nintendo 
Nokia 
Novell 
Orange 
Ortofon 
Panasonic 
Pioneer 
Polaroid 
Polk 
Quad 
Roland 
Samsung 
Sanyo 
Sharp 
Sony 
Sunsoft 
Technics 
Wharfedale 
Yamaha 


Over 200 of the 
top names. 


THE CONSUMER ELECTRONICS SHow 


EARLS COURT 
19 - 24 SEPTEMBER 1995 
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THE CONSUMER ELECTRONICS SHOW 


e LONDON 


YES! | want to experience LIVE ’95. Please 
send me more details about the UK’s most 
exciting consumer electronics event. 
(Please use BLOCK CAPITALS.) 


ACUréSS: ....ceceeceeeeeseee 


PostCode: .......ceccecsees 


Please return to : LIVE '95, Blenheim House, 


630 Chiswick High Road, London W4 5BG 


0171 396 4545 First Call for tickets, 


Open 24 hrs. Booking fee payable. 
Or get your ticket at the door on the day. 
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~ sound became known as a patch 


or program, and the act of 
creating new sounds became 
known as programming. 

Later, analogue designs also 
included tuning hardware — 
which directly measured the 

pitch of an oscillator with an 
applied reference voltage, 


place, the next step was digital 
sound generation, which 
appeared in stages. First, 
analogue oscillators were 
replaced by digitally-controlled 
counter circuits. These produced 
precisely timed square or pulse 


-~ waves, which could be converted 


into other waveshapes using 


















analogue techniques — see Figure 
4. These early machines were 
effectively hybrids, which 
retained most of the distinctive 
sound quality of analogue 
synthesis, but added the tuning 
stability of digital instruments. 

78 In fact, in many ways they were 


————— MIDE | tov stable. One of the charms 


of analogue synthesis is the slight 
Designers soon realised that they randomness of the sounds it 
could solve the interconnection produces. Digital machines have 
problem by digital means too. to deal with a different problem 
There were a number of abortive | —a lack of randomness, and the 
early tries at this, but eventually way that this can easily produce 
the music-making fraternity 


a boring and static sound. 
settled on a world standard — 


and then compensated for 
any mistuning by adding a 
small correction voltage 
offset to each oscillator’s 
tuning control voltage 
input, as shown in Figure 3. 









































































As we saw last month, traditional analogue synthesizers use 
a collection of different analogue circuits to create and shape 








new sounds. While analogue equipment has a much prized 
sound all of its own, it also comes with its own set of problems. 






HE first of these is thermal 
: stability — analogue 
oscillators are notoriously 
bad at staying in tune. Early 
equipment needs to be retuned 
by hand regularly, and this can 
be very time consuming when 
there are more than a couple 
of oscillators involved. Later, 
microprocessor controlled 
designs were introduced with 
extra hardware and software, 
which makes the tuning process 
automatic, but even this can 
cause problems. A tuning routine 
that can take a minute or two 
to go through its cycle can be 
ungainly for live use, especially 
if it has to be used regularly 
to keep up with ambient 
temperature changes. 
Another problem with 
analogue designs is their bulk. 
Even with the use of specially 





designed integrated circuits, such © 


as those from Solid State Music 
and Curtis, a medium sized 
synthesizer can take up a fair 
amount of rack space. 
One final difficulty occurs 

when users attempt to link 
machines together. Early modular 
systems are mostly monophonic — 
like a flute, or a human voice, 
they can only produce one note 
at a time. This makes it easy to 
link machines, as in theory only 
two wires are needed — a 
keyboard control voltage (CV) 
source to set the pitch, and a 

_ gate line to trigger envelope 


AQ 


generators. In practice, other 
control voltage sources are used 
to add expression. Polyphonic 
designs need to keep track of 
many notes at once, each of 
which needs its own individual 
CV and gate lines, and this can 
soon get unwieldy, as Figure | 
illustrates. 














To get around these difficulties, 
in the late 70s, designers started 
to go digital. The first step down 
this road was the introduction 

of memories, which could store 
panel settings for future recall. 
The sounds were created in 

the usual analogue way, but a 
microprocessor system was 
interposed between the panel 
controls and the sound 
generation circuits. This 
monitored the panel settings 
using a multiplexer and an 
analogue-to-digital converter, and 
passed on panel information via 
a demultiplexer and a digital-to- 
analogue converter, to a large 
bank of sample and hold circuits, 
these in turn being connected to 
the sound generation electronics, 
as per Figure 2. By including 
some on-board RAM, panel 
potentiometer positions could 
be remembered and then 
reproduced at the touch of a 
button. The collection of settings 


that created a certain kind of 








MIDI (Musical Instrumentation 
Digital Interface). MIDI uses a 


serial link between machines, 
and transfers information by 


means of a set of defined data 
packets. A note-on packet, for 


example, specifies which note on 


Control Voltage 


(Note Trigger) 
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To get around this, early, hybrid 
machines included a specia 
circuit known as a chorus. 

This used an array of analogue 
bucket brigade delay chips with 
continually varying delay times, to 
add interest and liveliness to the 
sound, as Figure 5 illustrates. 


(Pitch) ; 
Synthesizer 
7 ‘ Electronics 
Gate 


Single Note Synthesizer 


16 CV/Gate Pairs! 


Synthesizer 
Electronics 


Note Synthesizer 


Figure |. While the two wire CV/Gate technique is acceptable for 
single note machines, it soon gets unwieldy and speghetti-like for 
more complicated and versatile designs! 


a keyboard is to be played, and 
also how hard it is to be struck. 
Also included is MIDI channel 
information, which is somewhat 
like a station ident on a radio 
transmission. Only machines _ 
which have been tuned into that 
particular channel will respond. 
Thus, MIDI provides a simple and 
elegant way of controlling a whole 
orchestra of synthesizers using a 
single lead. (See the ‘More on 
MIDI’ section for details). 

Once a microprocessor 
controlled superstructure was in 





With the chorus circuit turned 
off, many of these early hybrid 
machines do indeed sound dull 
and lifeless compared to their - 
earlier counterparts. 

The next stage was the 
development of all-digital 
synthesis systems — and at this 
point, something strange and 
unusual happened. At the time 
(the early 80s), it was not 
possible to emulate an analogue 
synthesizer circuit in digital form 
— the filter section particularly 
was too computationally 
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Panel 
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Controls 
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| Synthesizer 
CPU A Sound 
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Control Lines 


Figure 2. By placing a microprocessor system between the panel 
contols and the sound synthesis electronics, designers made it 
possible to save and remember useful settings for future use. 


Figure 3. The microprocessor 

controlled oscillator tuning cycle 

starts when a reference voltage . | 

is applied to an oscillator. The 1 Tuning: Reference voltage from ee a ae 
pitch is measured against a from CPU Controller 

reference. Any offset is nulled 

out by applying an opposing 

offset to the oscillator’s 

voltage pin. 


2 Performance: Keyboard voltage Filter, etc 
with tuning offset 
from CPU Controller 


In—Tune 
Pulse Out Saw Out 


Digital Pitch Code | | | | | KAAAKA 
Digital 


Figure 4. The Digitally Controlled Oscillator (DCO) gets over 

a typical VCO’s tuning problems by using quartz-locked digital 
Pitch Timing counter circuits to provide a pulse reference, and converting 

these to analogue-like waveshapes using special circuitry. 


Mellow brass : 


- | and it first 

_ affordable form It | a ce 

, Table |. By changing the pitch 
ratio between the two 
oscillators, different effects can 
be produced. 





Raw In—Tune 
Sound 


Rich Output 
Sound | 


Figure 5. To overcome the clinical 
sound of the DCO, the sound is 
often passed through a chorus 
unit. This uses bucket brigade 
CCD delay lines to add a 
pleasantly rich-sounding and 
continuously changing pitch offset 
to the sound. The resulting phase 
cancellations add extra detail 
and interest to the final result. 
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Figure 6. Frequency Modulation 

(FM) at its simplest. Here, 

two sine wave oscillators are Sine Wave 

connected together so that one Oscillator 1 

modulates the pitch of the other. nodulation 
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” Modulator’ 
” Carrier” 


Sine Wave 
Oscillator 2 


Keyboard Pitch Input 


Sine 
Oscillator 1 
Modulation Envelope. 
- — Input Contour 2 
Carrier 7 


” Modulator” 
Envelope 


Contour 1 


Sine 


Keyboard Oscillator 2 


Pitch 
Control 


Figure 8. Inside a DX7 operator. Envelope Contour 
Each operator includes.a sine wave Settings 
oscillator, an amplifier and an 


envelope generator — all created 
digitally. 


Envelope 


Modulation | Generator 
Input 


Sine 
Oscillator 


Coarse & Fine 


Keyboard Tuning 
Input — Control 








Algorithm 32 


Figure 9. A selection from the 32 connection patterns (‘algorithms’) 

available on the DX7. Each box represents an operator. By 
connecting six operators in these different ways, various musical 
effects can be produced. 


Figure 5. To overcome the 
clinical sound of the DCO, the 
sound is often passed through 
a chorus unit. This uses bucket 
brigade CCD delay lines to add 
a pleasantly rich-sounding and 
continuously changing pitch 
offset to the sound. The 
resulting phase cancellations 
add extra detail and interest 
to the final result. 











Single Panel 
Control Slider 


V. 


LCD 
Display 


it can be played into a computer, 
_ displayed on screen, edited, and 
then played back. The multi- 
_ channel nature of MIDI, which 
allows different synthesizers _ 
to be ‘targeted’ with different 
musical lines, makes it the 
perfect system for automating 
a complete performance. — 
There are three kinds of MIDI 
messages, outlined below. System 
common messages deal with __ 
simple musical events — a key 
press (known as a ‘note on’), a 
key release (‘note off’), a change 


of sound (program change), and 


so on. Any synthesizer that 
supports the MIDI standard must 
_be able to recognise all system 


- common messages — although it — 





Electronic Designs Right First Time? 
Affordable Electroni 


Schematic Design 


Digital Sound 
Control Registers 


Parameter 
Selection 
Button 
Panel 


may not act on all of them if the 


hardware does not include some — 
of the more obscure MIDI 
options. (Drum machines are one 


example of this — they respond 
to note-on messages, but ignore - 


| note-off messages because the _ 
duration of most drum sounds 


cannot be changed). _ 
As an example, the hex — 


message ‘90 24 7F’ will turn on 


middle C on a keyboard, with 


_ the maximum possible loudness _ 
and brightness, whilst sending ‘80 
24 00’ will turn it off again. The 


full details of all the codes are — 

available in the MIDI specification 

document, see Reference 2. 
System real-time messages 

are used for timing and 


Figure | 1. On the DX7, the multiple panel 
controls where replaced by switches, an LCD 


display and a single slider. Because the DX7 
was an all-digital machine, the S&H circuits 
could be replaced by digital control registers, 
saving on hardware and expense. 


Digital Signal 


Circuits 


synchronisation, which make it 
possible for two drum machines 
to be run in time, for example. 
For amateur use, a clocking 
system is provided, which simply 


| sends a certain hex code down 
| the MIDI line at regular intervals 
| to define the tempo of the _ 


music. For more advanced use, 
Song Position Pointers and MIDI 
Time Code are provided. These 
provide a way of skipping straight 
to a certain point in a song. 
Finally, there are system 
exclusive (sys-ex) messages, 
which are unique to every 
machine. They provide a way 
of getting at the internal sound 


memories, and either changing _ 


them or saving/loading them in 


bulk to a computer. Each 
synthesizer has its own set of 
sound making parameters, and 
sys-ex messages are used to 
manipulate these. Although it is 
possible to use sys-ex creatively 
to reprogram sounds on the fly, 
most users simply use the sys-ex 
system to upload and download 
sounds for back-up purposes. [4 — 


Foundations of Computer Music, 


| Curtis Roads and John Strawn. 


MIT Press, 1988. 
MIDI 1.0 Detailed Specification, 


The International MIDI 
Association, 1990. 
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EASY-PC: Entry level PCB and Sch. CAD. | $195.00 | £98.00 


EASY-PC Professional: Schematic $375.00 
Capture and PCB CAD. Links directly to 





Create your schematics quickly and 
efficiently using EASY-PC Professional. 
Areas of the circuit can be highlighted on 
screen and simulated automatically using 
PULSAR, ANALYSER III and Z-MATCH 
our simulation and design programs. 


ANALYSER Ill, LAYAN and PULSAR. 
PULSAR: Digital Circuit Simulator 

~ 1500 gate capacity. 
ANALYSER Ill: Linear Analogue Circuit 
Simulator ~ 130 node capabilli 
LAYAN: New Electro-magnetic layout 

Simulator. Include board parasitics in your 
Analogue simulations. 


Z-MATCH for Windows: Vindows based 
Smith-Chart program for RF Engineers. 





















Modify the 
configuration 
and change 
component 
values until the 



















We operate a no penalty upgrade policy. 


US$ prices | Sterling 
Technical support is FREE FOR LIFE. 


Prices 















required . Special prices for Education exclude 
performance is Packing .|P&P and 
achieved. VAT. 










Number One Systems 
Ref MAP, Harding Way, St. Ives, 
Huntingdon, Cambs. PE17 4WR, UK. 


For Full Information Please Write, Phone or Fax. 


Tel: +44 (0) 1480 461778 


PC 


Design 


The design, complete with connectivity, can 
then be translated into the PCB. The 
connectivity and design rules can be checked 
automatically to ensure that the PCB matches 
the schematic. And with LAYAN the Parasitic 


ffects of 
effects of the PCB can a 
Lv vm | Maskecard 


be included in the 
14 Electronics — The Maplin Magazine September 1995 


Fax: +44 (0) 1480 494042 


Analogue Simulation 




















show of Gallic internationalism, also 
applies to the ‘importers’ of electric 
vehicles. Incidentally, this is in addition 
to a subsidy of 10,OOOFr per vehicle 
already announced by EDF itself. 


So Chief what ave 
you going +o do with 
250 million dollars? ( 


Aan 
wy | il i : 


Nothing New Under the Sun 


During the late fifties, young PC worked, 
oll | ; in the Solid State Physics laboratories 

i yy | | | | of GEC’s Central Research Laboratories | 

aX MA mS | will | I | in East Lane, Wembley. The place was : 

Cis 

- [% } 


se 


alive with PhDs and for a while, PC 


V7, i 
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Weak and wracked with pain PC pens 
these lines, not exactly from his sick 
bed, but propped up with cushions in 
his favourite armchair, his recently 
acquired lap-top computer perched 
upon his knees. When one falls ill, 

one generally has no choice as to the 
ailment, but in the unlikely event that 
you should find yourself faced with a 
choice, PC would definitely advise 
against selecting pleurisy, which in his 
case has resulted in the loss of weight, 
a stone in three weeks (is this a 
record?). Although well past the worst 
Stage, further progress towards recovery 
seems disappointingly slow, but enough 
of my vicissitudes, you doubtless 

have enough of your own! However, 
the enforced idleness gives me an 
opportunity to browse through my 

file of interesting snippets for possible 
inclusion in Stray Signals. This resulted 
in the weeding out of many news items, 
interesting in themselves, but which 
didn’t get used at the time, and are 
now long past their sell-by date. As 
usual, one or two topical items are 
included. 


Raising the Wind 


Readers will be aware how much 
money the present Conservative 
government and its predecessors 

have raised over the years by selling off 
State-owned enterprises. One-off money 
raisers, most of them have now gone, 
leaving ministers wondering how they 
can raise the wind (financially speaking) 
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in future. Perhaps they will take a leaf 
out the US governments book on 13th 
March , it announced that it had made 
its biggest auction of the nation’s 
frequency spectrum to date, netting 
some seven billion dollars. The 
spectrum space was bought by would- 
be providers of wireless networks for 
personal communications. The beauty 
of this scheme is that, due to the 
limited range of communications at 
these frequencies, the same spectrum 
block can be sold over and over again 
in different cities and states. On the 
same day, it was announced that 

New Mexico’s Mescalero Apaches had 
voted in favour of negotiations with the 
US nuclear industry, to store up to 
20,000 tons of spent fuel rods, on their 
reservation for a period of 40 years, 
until a Federal disposal plan emerges. 
In return, the tribe would receive 250 
million dollars. 


Gallic Generosity 


| mentioned some time ago, the efforts 
being made in California to encourage 
the adoption of cars powered by 
electric instead of petrol. France is now 
following the same course, very logical 
in a country where Electricite De France 
(EDF) supplies the majority of the 
nation’s electricity from nuclear sources. 
The government has announced a plan 
to subsidise the purchase price of 
electric vehicles by 5,000Fr, or about 
£650, each. The subsidy is payable to 
domestic manufacturers, and in a rare 


worked for the famous Dr. Jonscher, a 
real polymath if ever there was one. 
Developments in semiconductors were 
proceeding apace, FETs were already 
well known, though not yet commercially 
available, and PC was experimenting 
with whatever semiconductors he could 
get hold of, though of course at that 
time, most of my home-brew 
constructions still used valves. 

Arriving at work one day, there was a 
distinct buzz of excitement in the air —a 
paper had appeared on an FET tetrode — 
what we now know as a dual-gate FET. 
PC’s imagination was fired, and he 
was soon predicting the eventual arrival 
of semiconductor pentodes, triode 
hexodes, octodes and even nonodes, 
rivalling their thermionic counterparts — 
predictions that in the event, proved 
wide of the mark. 

In his subsequent career as an 
electronic design engineer, PC worked 
exclusively with transistors, and when 
they became available, integrated 
circuits. In view of the low gain of early 
transistors, it was common practice 
to use an emitter follower to drive a 
following stage, be it a common emitter 
Stage or another emitter follower. So, it 
was no great surprise when enterprising 
manufacturers started to put the two 
Stages together in a single package 
under the name ‘Darlington transistor’, 
the interesting point being that the 
internal first-emitter-to-second-base 
connection was not brought out to a 
package pin. : 

Now here’s a conundrum for you; 
was there ever a ‘thermionic Darlington’ 
device (PC certainly never came across 
one in his days of working with valves), 
if so, what was it called, and for what 
was it used? 


Yours sincerely, 


Doint Contact 


Sa ee ae ore ee 
The opinions expressed by the author are not necessarily 


those of the publisher or the editor. 


































This easy-to-build project 
captures the realistic sounds 
of an Elephant, and eleven 
different farm animals, in 
one handy unit! Use it to add 
another dimension to toys and 
games or theatre productions, 
films, etc., or simply for fun 
whenever the mood takes 
you! Alternatively, the unit 
could be adapted for use 

as a novel doorbell or door 
announcer - great for pet 
shops, farm produce stores 
and such like! 







KIT 
AVAILABLE 
(90033) 


FEATURES 


% 12 Different Animal Sounds * Low Operating Voliage 
¥ On-board Amplifier + Compact, Snap-off PCB Design 
% Very Low Stand-by Current + Alternately Flashing LEDs 


APPLICATIONS 


¥ Ideal for Toys and Games * General Amusement 
» Sound Effects for Amateur Dramatics Productions 
% Novelty Doorbell/Door Announcer 







PRICE 
£6.99 
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Circuit Description 


This is a very simple circuit, the 

block diagram of which is shown in 
Figure 1, consisting of two main parts. 
IC] is the Holtek HT82231 chip that 
generates the sound effects, and TR1, 
a BC337, acts as the output amplifier 
for powering a speaker of 8Q 
impedance. An external amplifier 
output is available, which is 
attenuated and decoupled by R4, 

C2 and Cl. Rl and R2 are the current- 
limiting resistors for the LEDs, LD1 and . | 
LD2, whilst potentiometer RV1 sets o Ss 
the speed, duration and pitch of the a 
sound effects. C3 and C4 respectively 
provide high- and low-frequency 
power supply decoupling. 

There are 12 sounds stored in the 
on-chip memory, eight of which are 
directly accessible to the user, the 
others available by sequencing 
through the whole set, by repeatedly oe. - 
pressing switch $1 - see Table 1, and oo. 20. «=D 
the following text. To achieve an | 
output from the sound generator, one 
of the key pins, 6,7,10,11,12,13,14 or 
15, is taken low (via switches $2 to S9), 
thus enabling the direct access of the 
sounds, or alternatively, the KX input 
is taken low (via $1), to page through 
each of the sounds in turn. Other P 
connections to the chip, include the 
two LED outputs that flash alternately 
(flip-flop), and the power supply. 

The chip's control logic dictates that 
if two or more buttons are pressed 
simultaneously, only one sound effect 
will be emitted, and if a button is 
held down, the sound effect will be 
played repeatedly, until the button is 
released again. Rapidly pressing a 
button, on the other hand, will cause 
the sound effect to be restarted each 
time, resulting in some very odd 
noises indeed! By doing this, and 
varying RV1 at the same time, it is 
even possible to produce tunes (of 
sorts!) — the theme to Eastenders, in 
cat meowing form, was possible 
on the prototype, amongst others! 

This type of abuse (we like to test 
things properly at Maplin!) is likely to 
take its toll in terms of potentiometer 
track/wiper wear if done too often: 
you have been warned! 
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in sequence. 

52: Pig 

$3: Cow 


Table 1. Sounds generated in response 
to button being pressed. | 









DC power supply: 2-4 to 5:3V (3V nominal) 
DC standby current: 0:03uA 

DC maximum current: 200mA _ 

Output impedance: 8Q © s 

Battery requirement: 2 x 1-5V (AA cells) 
PCB dimensions: 45 x 75mm ~ 
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Assembled PCB with optional switches fitted. 











Construction Details 


Refer to Figure 2, the circuit diagram, 
and Figure 3, showing the PCB legend 
and track, which will assist with the 
building-up process. If you are a 
beginner to project construction, 
consult the Constructors’ Guide prior 
to getting started. The following order 
is suggested for assembling the PCB, 
generally installing the components 
in order of ascending size. 

Commence by fitting the six 
Veropins for the power supply and 
speaker/external output leads, plus 
another 28 pins if the two sections 
of PCB are to be linked remotely, via 
14-way ribbon cable. Note, if 
snapping the PCB, before doing so, 
score across the PCB tracks between 
the two sections, or else there is a risk 
of the rest of the tracks being lifted as 
the PCB sections are parted. 

Next, fit the resistors, disc capacitors 
Cl to C3, and electrolytic capacitor, 
C4, observing its correct polarity. 
Then, install transistor TR1, and 
trimmer potentiometer, RV1, in 
addition to the IC holder, taking care 
to orientate its end notch as per the 














PCB legend, shown in Figure 3. Fit the 
wire link and another 14, if the two 
sections of PCB are going to be at an 
angle, but next, to each other. 

Next, install the two LEDs, LD] and 
LD2, (see Figure 4) ensuring they are 
the correct way round, as printed on 
the PCB. Finally, install the optional 
miniature switches, $1 to S9. 

Insert the IC into its holder last of all, 
observing antistatic precautions — this 
is a CMOS device. 7 


Testing 


Make the usual checks for solder 
bridges, whiskers, and dry joints, 
misplaced components, and incorrect 
polarities prior to powering up for the 
first time. Then, with a suitable 8Q 
impedance loudspeaker, or external 
amplifier, and power supply (3V 
nominal) connected via the 
appropriate PCB pins (as shown on 
the PCB legend), press each button 
in turn, whereby a different animal 
sound effect should be heard, along 
with the LEDs alternately flashing. 
Note that each sound should be 
heard twice over, for each press of 


V AA 
attery holder 


Optional board 
separated and linked 





a button. Each activation of switch 

S1 should produce a different sound 
effect each time, running through 
the unit's repertoire of twelve different 
animal noises — some of which are 
only available by means of 51 - see 
Table 1 for details of which sounds 
are available in response to the 
switch being pushed. 


Operation 


Simply press the appropriate button 
to activate the circuit into emitting 
‘farmyard animal’-style sound effects 
and alternately flashing LEDs. The 
standby current of the unit is very 
low, so the batteries could be left 
permanently connected, without 
detrimental effect on their lifespan, 
although a switch could be added 
into the supply lead if desired. 
Remember, the circuit has a 
maximum supply voltage rating of 
5:3V, so do not connect a 9V battery 
to the (optional) PP3 battery clip, 
otherwise IC1 will be ruined. It is 
worthwhile putting a warning label in 
the battery compartment of the unit's 
housing, particularly if it is a child's toy! 


LEDs can be placed 
away from PCB with 
longer wires. 











Other Uses some books have built-in sound passes over a reed switch hidden 


effects circuitry. Models could also in the track. And don't forget that the 
There are many uses for this device — benefit, for example, a train set board can be broken in two, thus 
your imagination is the limiting layout could incorporate mooing enabling remote positioning of the 
factor! The most obvious is for toys Cows or croaking frogs to add to the | keypad and the LEDs, adding to the 
and games, and these days, even ‘soundtrack’, every time the train project's versatility. 


The Maplin ‘Get-You-Working’ Service is available for 
this project, see Constructors’ Guide or current 
; Maplin Catalogue for details. 
The above items (excluding Optional) are available 


as a kit, which offers a saving over buying the 
parts separately. 

Order As 90033 (Animal Sound Generator) Price £6.99 
Please Note: Where ‘package’ quantities are stated in 
the Parts List (e.g., packet, strip, reel, etc.), the exact 
quantity required to build the project will be 

supplied in the kit. 


The following new item (which is included in the kit) is 
also available separately, but is not shown in the 
1995 Maplin Catalogue 
Animal Sound Generator PCB Order As 90034 Price £1.99 
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UPGRADE YOUR PCB PACKAGE 
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ow do you put a value on informa- 
tion? Be it personal or corporate, the 
value of information is intrinsic. Yet 
the same information could be worth immea- 
surable amounts to a competitor, or cause 
untold damage or distress once in the public 
domain. Such statements are not new and 
many organisations have traditionally kept a 
tight rein on access to sensitive information. 
But the world is changing. Data is no longer 
static. It is moved, around companies, around 
countries. Locking up reams of paper is one 
thing, but keeping any kind of control over 
data electronically is causing significant prob- 
lems. 

This situation can only grow. A vast amount 
of data is still held in a paper based format. But 
the changing attitude to the use of informa- 
tion technology and the ever developing tech- 
nology itself is opening-up. new avenues and 
uses for data: data is becoming electronic. 
This is a critical change and a change that 
must be reflected not only in attitudes to secur- 
ity within the corporate culture but also in 
international recognition of the implications 
of information exchange. 








Historically, information technology has 
been seen as a business cost-saving mechan- 
ism, a tool used within a company to stream- 
line internal processes, save manpower costs 
and increase efficiency. The development of 
technology, and events such as the deregula- 
tion of the Postal, Telegraph and Telephone 
organisations (PTTS), has created an environ- 
ment where business is beginning to see ways 
of exploiting information systems to gain com- 
petitive advantage. 

‘These trends, coupled with increases in 
international trading, are leading to increasing 
electronic interchange between businesses, 
and: to the exploitation of the information 
itself as a valuable asset. It is also leading to 
radically different work patterns for people: 
home working is becoming de rigueur. The 
economic wealth of a nation is becoming 
increasingly dependent on the health of its 
information systems. 

Increasingly, companies are trading elec- 
tronically, not just the traditional activities like 
funds transfers but more fundamental activi- 
ties such as just in time (JIT) stock ordering. 
Many supermarkets now insist that suppliers 
use electronic data interchange to enable 
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replenishment orders to be placed automati- 


cally: machines are controlled remotely and 


invoices are submitted for payment — all elec- 
tronically. In addition, electronic mail is widely 
used to communicate around the world. 

One consequence of this trend is an 
increased awareness of the need to secure 
these information assets against a wide range 
of accidental and malicious events. The devel- 
oping open systems world is creating a whole 
new set of threats and business risks that must 
be addressed ~— otherwise the potential ben- 
efit provided by these developments to busi- 
ness could be lost irretrievably. 


Legal Aspects a : 





An issue close to every heart is that of personal 
data and concerns have long been raised 
about the amount of personal information 
available to the populace at large. Of course, 
while data was stored manually, it was difficult 
to use it for any other than its intended 
purpose. However, as systems and corpora- 
tions intércommunicate electronically, the 
scope for personal data to be distributed, 
aggregated and used for purposes far 
removed from that for which it was originally 
provided rapidly increases. Such data is a valu- 
able asset that can be exploited both for com- 
mercial and unscrupulous purposes. 

Indeed, while electronic data transfer can 
provide significant business benefits it raises 
key legal issues which must be addressed. In 
the US, the Inland Revenue Service (IRS) is 
introducing legislation enabling people to 
submit their tax returns electronically. Their 
target is to receive half the returns electroni- 
cally, about 50 million, by the end of the cen- 
tury. But the legal implications. are yet to be 
addressed: the laws still, to a large extent, mir- 
ror the manual, paper based processes that 
have been the cornerstone of business and 
government for centuries. 

Since the introduction of facsimiles, the legal- 
ity of faxed documents has been questioned. 
But electronically the questions multiply. Is it 
possible to be sure that commercially, contrac- 
tually and personally sensitive information that 
exists solely in electronic form is legally accept- 
able? Or is even transmitted or stored correct 
and unchanged? Are the invoices genuine or 
the result of some forger’s activities? Has the tax 
return been tampered with? Is the contract the 
same one.as that originally signed? What does 


‘signing mean for an electronic document? All 





of these issues have to be addressed before 
electronic data interchange becomes a truly 
viable commercial practice. 


Safeguards & © 
__ Security Matters — 


Meanwhile the move away from paper to elec- 
tronic data is growing fast. The European 
Commission is advocating the use of elec- 
tronic documentation to reduce the paper 
mountain and to improve efficiency. Many of 
the documents involved have legal signifi- 
cance. The current legal and commercial 
world operates on a well understood paper 
based system that includes mechanisms to 
prevent fraud and forgery, for example, and 
enables people to establish rights years after 
the creation of the original information. What 
are the equivalent frameworks and associated 
processes for electronic information? 

These issues demonstrate the need for 
mechanisms that offer a wide range of tech- 
nical functions including proof of delivery, 
integrity of content, non-repudiation of origin, 
confidentiality, access control and authenti- 
cation. These technical issues can be and are 
being resolved as part of the open systems 
standards process, although current technical 
offerings do not solve all the problems. What 
still needs to be addressed are the associated 
social, commercial and regulatory problems. 

There are regulatory problems that are 
impacting the successful implementation of 
security techniques. Security procedures have 
in general stemmed from the defence indus- 
tries of the world and thus induce a conflict 
of interest. While security technologies enable 
corporations to trade internationally without 
recognising national boundaries and without 
the fear that the data can be intercepted and 
manipulated, the same technologies can, of 
course, also be used by those with a criminal 
interest to protect their activities from the law 
enforcement agencies, 

Thus those same agencies want, and intend, 
to keep tight control over the security mech- 
anisms, especially in their use by unfriendly 
nations. As a result, such technologies and the 
underlying mechanisms, particularly encryp- 
tion, are therefore export controlled. In some 
countries, such as France, there are also con- 
trols on the use and even import of these 
mechanisms and in certain third world coun- 
tries, the use of these techniques is banned for 
cross boundary communications. 
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The current situation prevents vendors 
from supplying products offering adequate 
levels of security to customers internationally 
without significant extra cost. It also prevents 
legitimate business.concerns from using these 
new security technologies internationally, limit- 
ing their ability to exploit the new ae 
securely. - | 

In Europe (including the UK) here isa 
dialogue taking place between the various 
governments and industry on relaxation of 
these controls. In the US there is a propos! 
which has raised serious concerns. — 

To retain control of the encryption mech- 
anisms, the US proposes a national solution 
whereby independent government agencies 
would allow the authorities access to com- 
munications secured by an encryption mech- 
anism. US business is understandably 
concerned at the implications of this proposal 
on their freedom to operate securely. There 
is however a danger that this solution could 
become international through US govern- 
ment pressure on their industry, leading to a 
situation where non-US industry was depen- 
dent on the US security technology that was 
penetrable by US government. This is not a 
situation likely to be tolerated in the UK as 
a business or as a nation. . | 


Data Protection Act | 


& Other Restraints 


While the control of security mechanisms still 
has to be addressed, other moves are under 
way to address the legal issues raised by elec- 
tronic trading (which demonstrates a growing 
understanding at government level of the 
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ELECTRONICS PRINCIPLES 2.1 
~ EDUCATIONAL SOFTWARE 


%* Insulators, Conductors, Resistance 
* D.C. Circuits 

* Capacitance and Inductance 
* A.C. Series Circuits 

* A.C. Parallel Circuits 

* Reactance and Impedance 

* A.C. and D.C. Power 

* Frequency and Tuned Circuits 
* Using Numbers 

* Complex Numbers, Phase Angles 
—%& PN. Junction Diode | 
* Bi-polar and MOSFET transistors 
* Operational Amplifiers 
* Logic Gates 

* Digital Number Systems 
* Combinational Logic 


need to address these issues). One such move 
is the Data Protection Directive which cur- 
rently remains under discussion. While in the 
UK there is the Data Protection Act that insists 
data use must be registered, other countries 
have different approaches, some of which are 
stronger and some non-existent. 

' With business operations moving globally, 
it is imperative to have consistent rules for 
the protection of personal data —and controls 
to prevent such data going to places where it 
is not adequately controlled and could be mis- 
used. Currently, there is no easy way of ensur- 
ing that data sent across a national boundary 
will be used solely in the way it is intended. 
The Data Protection Directive will define a 
harmonised set of rules applying to both man- 
ual and electronic data, across the European 
Community. It is already available for debate. 

The concern is that there must be a balance 
between devising adequate controls and ensur- 
ing those controls are affordable to business. If 
the cost is prohibitive they will either be ignored 
or, equally damaging, result in European com- 
panies becoming less competitive. 

Indeed the danger of controls being 
ignored is very real and will remain so until the 
attitude towards computer related crime 
changes. The public reaction to hacking is 
simply that hacking is not really seen as a 
crime at all. Ifa man holds up a bank with a 
gun and steals £10,000 he will get a long 
prison sentence. But use a keyboard and 
‘phone line and the chances are that the crimi- 
nal will escape unpunished, even if the crime 
is discovered. Often, even if a company dis- 
covers it has been defrauded, it is unwilling to 
prosecute because of the resultant bad pub- 
licity which could dent customer confidence. 









* Flip Flops 


Now an extended range of topics with an 
improved graphics presentation available 
to the electronics hobbyist, students, 

schools, colleges and for training 


* Counters and Shift Registers. 
* ROM and RAM Memory 
* Micro-computer operation 





Prosecuting the computer criminal is highly 
complex, of course, especially when the issue 
of extra territoriality is raised. Typical com- 
puter criminals can be based in, say, Germany, 
stealing money from a UK company’s branch 
in Spain via telephone networks in South 
America, and lodging the booty (!) in 
Switzerland. The problems thrown up by 
extradition between countries have been the 
bane of many a police force. In this situation, 
it is worse: who prosecutes this criminal, even 
assuming he can. be identified? What is 
required is not just consistency of laws but 
also the means to prosecute that transcends 
national boundaries. 

A legal and regulatory framework is needed 
which allows for the storage of legally and 
commercially sensitive documents electroni- 
cally. Mechanisms have to be agreed to wit- 
ness and store information that are legally 
acceptable worldwide. There must be a cul- 
ture change between thinking of data in hard 
copy form to an intangible form where it 
becomes invisible and can be easily manipu- 
lated. 

While it is possible today for organisations 
to try to ignore this growing need for inter- 
national security, it will become more difficult. 
Auditors are beginning to look not only at the 
benefits of IT systems to business but also 
their vulnerability. Further, insurance com- 
panies may start offering a varying premium 
based on the level of security an organisation 
can put in place. While organisations have 
traditionally insured their PCs against theft or 
misuse, the data resident on those PCs has 
been ignored. This will have to change. The 
electronic age is gradually forcing everyone to 
put a value on information. 













Within industry. A fully user 


interactive, on-screen, analogue, 


‘digital and microprocessor 
‘electronics tind poor 
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COMPUTERS 


ORIGINAL IBM PC XT CGA, 20M Hard 
Drive, £65. No floppies. Also Digital LA75 
Serial Printer, £20. Tel: Andy (01324) 629292. 


VARIOUS 


ALINCO DJ-X1 Wide Band (Scanner) 
Receiver. As new condition. Still in box, plus 

mag-mount aerial and scanner book, £240 
the lot. Tel: Van Middell (0141) 332 1928 or 
(0973) 25 8183 (Mobile Orange). 


PAIR OF FIELD TELEPHONES, type ‘F 
Mk 2 1941. Hand generator ringing, working 
order. Offers over £100. Also Hartley Type 
13a Double-beam Oscilloscope with full 
service manual, spare valves, tube and all 
leads etc. (collectors Items). Tel: Stan 
(01704) 831300. 


SCRIBER/LIGHT TABLE, for making photo 
negative PCB masters. Offers. Tel: Andy 
(01324) 629292. 


WANTED 


CIRCUIT DIAGRAM for Bontempi small 
electronic organ to copy or buy, and any 
other information. Tel: (01483) 715281 
(after 6pm). 


CIRCUIT DIAGRAM OR SERVICE 
MANUAL for AKAI 4000 DS reel-to-reel 
tape deck. Tel: Colin (0121) 477 6346 
(West Midlands Area). 


SERVICE MANUALS, or any information on 
the Labgear LG300 transmitter and the KB 


wire recorder/record player type EWR60. 
Tel: Douglas (01983) 567665. 


BBS CORNER 


SPIDER! AMIGA BBS. The lighter 
alternative. Mainly Amiga and some PC 
files. Fidonet, Mercurynet and Mufonet. 
Online games. Speeds up to 19200. Tel: 
(01568) 613520. 


MACTEL METRO/ICONEX. FirstClass 
Client BBS, AppleMac and PC users. E-mail 
address on Internet for registered users. 
Baud rate 2:4K-bit/s to 28-8K-bit/s, 8 data 
bits, no parity, 1 stop bit. Tel: (0181) 543 8017 
(Metro) or (0115) 9455417 (Iconex). 
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in capital latte ,ona post-card or seal id. 








APPLE CRACKERS. FirstClass Client BBS, 
mainly for AppleMac and PC users. Baud 
rate 2-4K-bit/s to 14-4K-bit/s, 8 data bits, no 


parity, 1 stop bit. Tel: (01268) 781318/780724. 


CLUB CORNER 


THE BRITISH AMATEUR ELECTRONICS 
CLUB (founded in 1966), for all interested in 
electronics. Four newsletters a year, help for 
members and more! UK subscription £8 a 
year (Junior members £4, overseas members 
£13.50). For further details send S.A.E. to: 
The Secretary, Mr. J. F. Davies, 70 Ash Road, 
Cuddington, Northwich, Cheshire CW8 2PB. 


CRYSTAL PALACE & DISTRICT RADIO 
CLUB. Meets on the third Saturday of each 
month at All Saints Church Parish Rooms, 
Beulah Hill, London SE19. Details from 
Wilf Taylor, G3DSC, Tel: (0181) 6995732 or 
Bob Burns G3OOU Tel: (01737) 552170. 


ELECTRONIC ORGAN CONSTRUCTORS 

SOCIETY. For details of meetings, 

Tel: (0181) 902 3390 or write to 87 Oakington 
Manor Drive, Wembley, Middlesex HAY 6LX. 


THE LINCOLN SHORT WAVE CLUB 
meets every Wednesday night at the 
City Engineers’ Club, Waterside South, 
Lincoln at 8pm. All welcome. For further 
details contact Pam, (G4STO) (Secretary) 
Tel: (01427) 788356. 


See your ideas come to life 
using this exciting home study 


COUrSE. 


For free details write to: 


Commercial Reality (Ref MP8) 
Triteq, St. Mary's House, 
40 London Road, Newbury, 
Berks. RG14 1LA 


or Telephone: 01635 873775 (24hrs) 
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MODEL RAILWAY ENTHUSIAST? How 
about joining ‘MERG’, the Model Electronic 
Railway Group. For more details contact: 
Paul King, Honorary Secretary, 25 Fir Tree 
Way, Hassocks, West Sussex BN6 8BU. 


SCIENCE AT YOUR FINGERTIPS, 

for ‘hands-on’ science experiences and 
experiments, Science at Your Fingertips 
Science Review, Membership £2.50. For 
further details, please contact Daniel and 
Caroline Gee, The S.A.Y.F., 37 South Road, 
Watchet, Somerset TA23 OHG. 


SEEMUG (South East Essex Mac User 
Group), meet in Southend, every second 
Monday of each month. For details Tel: 
Michael Foy (01702) 468062, or e-mail to 
mac@mikefoy.demon.co.uk. 


WIRRAL AND DISTRICT AMATEUR 
RADIO SOCIETY meets at the Irby Cricket 


Club, Irby, Wirral. Organises visits, DF hunts, 


demonstrations and junk sales. For further 


details, please contact: Paul Robinson, 
(GOJZP) on (0151) 648 5892. 


THANET ELECTRONICS CLUB (For 
Youth). Plenty of Amateur Radio activities, 


such as projects, talks and prizes for Novices. 


Other activities include DF outings, holiday 
trips and co-operation with the local radio 
club. Contact Clubleader, Ken G3JIX QTHR, 
Tel: (01304) 812723. 





SOUTHEND & DISTRICT RADIO 
SOCIETY meets at the Druid Venture Scout 
Centre, Southend, Essex every Thursday at 8pm. 
For further details, contact: P.O. Box 88, 
Rayleigh, Essex SS6 8NZ. 


TESUG (The European Satellite User Group) 
for all satellite TV enthusiasts! Totally 
independent. TESUG provides the most up- 
to-date news available (through its monthly 
‘Footprint’ newsletter, and a teletext service 
on the pan-European ‘Super Channel’). 

It also provides a wide variety of help 

and information. Contact: Eric W. Wiltsher, 
TESUG, Rio House, Stafford Close, Ashford, 
Kent TN23 2TT. England. 


WIRRAL AMATEUR RADIO SOCIETY 
meets at the Ivy Farm, Arrowe Park Road, 
Birkenhead every Tuesday evening, and 
formally on the the lst and 3rd Wednesday 
of every month. Details: A. Seed (G3FOO), 

31 Withert Avenue, Bebington, Wirral L63 SNE. 


WINCHESTER AMATEUR RADIO CLUB 
meets on the third Friday of each month. 
For full programme contact: G4AXO 

Tel: (01962) 860807. 


AARS (Aberdeen Amateur Radio Society) 
meets on Friday evenings in the RC Hall 70 
Cairngorm Crescent, Kincorth. For further 
details contact Martin GMOJCN Tel:(01569) 
731177. 


THE (WIGAN) DOUGLAS VALLEY 
AMATEUR RADIO SOCIETY still meets on 
the first and third Thursdays in the month 
from 8.00pm. The Hesketh Arms, Shevingtom 
Moor, Shevington, Wigan. For further details 
contact D. Snape, G4GWG, OTHR, Tel: 
(01942) 211397 for further details. 


E.U.G. User group for all 8-bit Acorn 
Micros, since 1991. Still going strong. News, 
Programming, Information, Sales. E.U.G. 

25 Bertie Road, Southsea, Hants. PO4 8JX. 
Tel: (01705) 781168. 


BURY ST EDMUNDS AMATEUR RADIO 
SOCIETY. Meetings held at Culford School, 
7.30pm for 8.00pm on the third Tuesday 

of each month, unless otherwise stated. 
Further details from Kevin Waterson, 

G1VGI, 20 Cadogan Road, Bury St Edmunds, 
Suffolk. IP33 3QJ. Tel: (01284) 264804. 
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t’s so easy to install! - simply fix 






dasic instructions and that’s it 
your house is alarmed! 


The Fox Wireless Home Alarm ee 
nas been specially designed to help 
rotect your home and your family, 
ithout spoiling your decor with yards 
f unsightly wiring. As there is no 

iring between the intrusion detectors 
ind the control panel, the system can 
e easily fitted by anyone with average 
LY skills. : 

‘Ss sO easy to use — just one remote button 
ontrols arming, disarming and panic 
nctions! It is also fully expandable by 
dding more sensors and accessories from _ 
e extensive Fox Security range. We are so © 
ertain that the Fox Wireless Home Alarm is — 
he best value professional wireless alarm system 


Vailable today, that each system is covered by a 
ULL ONE YEAR GUARANTEE. i 





















ob transmitters for maximum convenience 
» Built-in extra loud 120dB siren : 
» Automatic low battery warning 

» Output for external siren, for extra 
ttention ® Optional battery back-up for 
rotection during mains failures 

) Intrusion history display shows where 
he alarm was triggered @ Tamper proof 

) Unique code-learning feature eliminates 
vanual programming | 


HELP PROTECT YOUR HOME 
it this breakthrough price: 


R896 , e Order Code 


XS57M 


VISA TECHNICAL HELPLINE: 
024) 515123 


Jur technical experts can help with any further 
formation regarding Fox Security Products 













, The alarm system can use up to four 
remote control key-fob transmitters 
which are also compatible with 
all Vixen car alarms. 
Additional Remote Control 
, Key-fob 

Order Code CR43W 


itt 





he units onto the wall, follow a few 


» 4 detection zones, part or full arming capability 
» Approved transmitters @ Can use up to four key- 





? 


FOX 


| SECURITY 





Watch, Listen 

and Discover more about 

the Alarm System with the 
FOX WIRELESS HOME ALARM 

SYSTEM VIDEO GUIDE - An 

entertaining and informative way of 

showing how easy the Alarm System is 

to fit, use and expand. 













Video Guide 
2 . ae powerful 1 R 70 , T 3 
Outdoor siren has been specially 
_ designed for use with the Fox acces an 


Wireless Home Alarm System. The 
extra-loud siren and flashing strobe 
light will help to attract the attention 
of passers-by and neighbours, if the 
alarm is triggered. An outdoor siren 
also acts as a powerful visual 
deterrent. oo 
Outdoor Siren with Strobe Light 


Order Code 
‘KU93B 


For all orders placed, add R10,00 to 
cover Registered Post and Packing (or | 
R20,00 for Speed Service) and then VAT 
at 14%. Offers valid while stocks last. 
Maplin South Africa (PTY) LTD, 
P.O. Box 1846, Somerset West, 7129. 
Telephone your orders to: 


(024) 515124 
Fax: (024) 515127 © 
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n 1974, work began on a much larger fF , It was back in 1751, SS link tunnel. On 1st December 1987, tun- 
tunnel system, similar in size andcon- / when a plan was first produced = Qa nelling began, and had been largely com- 
figuration to today’s EuroTunnel. for a new way to cross the English pleted in time for the official opening — 
An access tunnel had reached some Channel. This involved horse-drawn or inauguration — by Her Majesty The 
400m before the project was aban- / imal affic being driven through a tunnel, venti- \ Queen, with assorted dignitaries, in 
doned by the Labour Government. But J - lated by iron chimneys standing above the Va May last year. 

some six years later, under an enthusi- surface of the sea. The first actual attempt to ¥ The Channel Tunnel, or Euro- 


astic President of France, Frangois | bore a tunnel under the Channel was made in @ _ Tunnel as it is now known, has been 
Mitterrand, and The British Prime | 1880, using a machine designed by a certain | described as being one of the most 
Minister, Margaret Thatcher, invita- Colonel Beaumont. By the time the pr oject § ambitious civil engineering projects 
tions were extended for the financing, — wes halted two years later, the tunnel, which the world has ever seen. The 31 mile- 


construction and operation of a fixed \ ‘WA 2-4m in diameter, was some 2km long : long tunnel actually consists of three 

. from both sides of the Channel. In 1922, , tunnels; two train tunnels, each about 

a trial bore was made at Folkestone y 25 feet in diameter, plus a smaller ser- 

» using a Whitaker machine, which | vice tunnel in between them, just 15 feet 

cut a tunnel about 3m in fin diameter, linking massive terminals at 

diameter. f  eachend. The undersea section of the tun- 

| nel is the world’s longest, at 39km. For the 

record, a total of 7 million metric tonnes of 

spoil was removed, which could fill Wembley 

Stadium thirteen times. On the UK side, spoil 

deposited at Lower Shakespeare Cliff has cre- 
ated an extra 89 acres of land. 


Trains of Thought — 

More Facts & Figures 
The organisers expect the system to 
be the most heavily loaded railway 
service in the world, with the over- 
all capacity being 20 trains per hour 
in each direction, regardless of 
weather conditions. Each tourist 
Shuttle has the capacity to carry 
120 cars and 12 coaches. A full 
Shuttle will carry around 800 
passengers (based on that 
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Top: The French ‘Le Shuttle’ 
train within the tunnel, at the 
UK crossover, showing an 
HGV on board. 


Left: The British ‘Eurostar’ train, at 
the Waterloo International Terminal. 
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legendary figure of 2-5 passengers per car). 
In safety terms, EuroTunnel will be one of the 
safest transport systems anywhere. This is just 
as well, given that with trains running every 


four minutes, there could be up to 20,000 


people in the tunnel at any one time. 

For Le Shuttle traveller, passengers drive 
through a terminal designed on the lines of 
Victoria coach station, through passport and 
customs control, and proceed on to the upper 
or lower level of a slab-sided Shuttle. For the 
next thirty minutes, you have the option of sit- 
ting in your car or standing outside it. No 
vending machines, no magazine racks, just a 
continuous strip screen in each carriage 
(which would make a space astronaut feel at 
home) conveying a list of do’s and don'ts. 
There is a special radio channel, which is just 
as well, as the tunnel does not have the ele- 
mentary luxury of a relay radio station signal. 
Even so, there is little doubt that for those in 
a hurry, Le Shuttle has a cOnRIGe le time 
advantage over the ferries. 

When it comes to having a glamour edge, 


the 800-seat Eurostar train wins, hands-down. 


Even the new Waterloo International Terminal 
in London has deservedly won an architec- 
tural award for design. From the moment pass- 
engers step aboard the sleek Eurostar train, 
they are aware they are in a supertrain. It may 
not have the panache of the Orient Express, 
or serve as good a breakfast as the BT 
Pullman, but it has class and style galore. The 
multimillion pound train (all quarter-mile of it) 
gently glides out of Waterloo, proceeding at a 
sedate pace to Le Tunnel, and then speeding 
up until France is reached when the brakes 
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are taken off with the train travelling at 
180mph. The equally smooth arrival in Paris 
or Brussels some three hours later, confirms 
that all that digging was all worthwhile. 


Fast Track 


Steadily, as rolling stock is delivered, the rail- 
way paths are being cleared. Before long, 
Eurotunnel will be handling all four sched- 
uled services — Le Shuttle tourist and freight 
service, and the two EuroStar services, the 
intercapital passenger trains and through-rail 
freight. Operating seven days a week, 52 
weeks a year, EuroTunnel are at long last, fully 
in business. 

The running tunnels each contain a single 
railway track. At intervals of about 375m, they 
are linked by cross-passages to a central ser- 
vice tunnel. Frequent ducts between the run- 
ning tunnels reduce the build-up of air 
pressure in front of the trains. All three tun- 
nels have immensely strong linings, made 


from cast iron or reinforced concrete seg- 


ments. These weigh from 3 to 10 tonnes each, 
and cement grout was pumped behind the 
linings to provide a final seal with the rock. 


Communications in 
Tunnels 


Racal Datacom, a member of the Racal 
Electronics Group, was chosen as the com- 
pany to provide the voice and data commu- 
nications for the tunnel itself, as well as both 
British and French terminals. This incorpor- 
ated system design, project planning and 


programme management, along with instal- 


lation and commissioning of the data trans- 
mission, telephone, public address and power 
systems. According to Racal’s Andy Picton, 
“Our overall objective was to install a rock- 
safe, highly resilient and robust communica- 
tions system. We have built-in a high degree 
of redundancy in the transmission systems 
and connected devices. The aim, which has 
been successfully achieved, was to be able to 
sustain a number of communications failures 
and still keep the trains running safely.” 

In essence, the transmission networks 
should be seen as serving as a mini telecom- 
munications network, that is supplying cir- 
cuits and services on demand. In fact, the 
tunnel owners, EuroTunnel, own the net- 
works, determine the usage and actually sell 
bandwidth to the major carriers. 

Racal did not see the project as being an 
Opportunity to bring in innovative, state-of 
the-art, hightech solutions. Instead, their 
equipment and systems were very much tried 
and tested, and above all, dependable. More 
of an installation problem, was that of gaining 


access to the tunnel, and that of project man- 


agement. Racal had to work alongside a 
multiarray of subcontractors. These close 
encounters of a subcontractor kind included 
sharing limited space in one of the 144 rooms 
in the tunnel, avoiding trial trains (not to men- 
tion the high-voltage power lines) plus the 
various vehicular traffic, ranging from baby 
tractors to Peugeot 106 diesel cars operating 
in the service tunnel. It also included having 
to work on both ends of the tunnel with cer- 
tain circuits being pressed into use immedi- 
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aA afer ice were = installed Overall, the 


challenge was to get the installation up and 
running in what was a very tight timescale. 


French Connection 


The communications facts and figures are as 
_ impressive as the tunnel itself. The voice data 
and transmission system includes three fibre- 
optic cables with a combined length of 238km, 





| capable of carrying a total of 700M-bit/s of ~ 


_ information. Fibre was the chosen cable, 
thanks to its resilience factor. The fire detection 
system alone, required the installation of over 
2,300 individual items, and 45km of dedicated 
cable. The signalling system has a massive 
1,500km of cable, and there is 550km of piping 
in the tunnels, all with specialised anticorrosion 
coating and the ability to withstand high stress 
conditions. To add to the delight of cable 
manufacturers, 1,300km of cable has been 
installed in the tunnels for power supply 
requirements, which includes serving over 
20,000 light fittings. Overall, the total of over- 


head catenary in the tunnels and terminals is 


close to 1,000km. 

Essentially, Racal has supplied two distinct 
stand-alone network circuits, one running out 
of France and the other out of the UK. At all 
points, equipment connected to the trans- 
mission system has dual connections into 
each network. In case of need, circuits will 
switch backwards and forwards throughout 
the tunnel, eliminating any break i in connec- 
tivity. 

The five Racal transmission systems, the 
backbone of which is a 140M-byte network, 
supports a wide range of facilities. These 
include fire detection, pumping stations, 
emergency telephone circuits, management 
information and public address systems. 
There is also a radio track-to-train connection 
and concession radio, and only the rail sig- 


nalling itself is not the responsibility of Racal, 


being a discrete, stand-alone system. 


Apart from serving the EuroTunnel man- | 


agement information group requirement, 
Racal has also installed two separate Public 
Address systems; one covering tunnels and 
the other, terminals. Also in the Racal remit, 
is the special clock network. This is both ana- 
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pave we got news for you — next month, 
launches its most exciting 
contest ever! 


exciting series of star attractions in the contest pipeline. 


On offer is an exclusive opportunity to explore London’s BT TOWER, 
followed by lunch at the top. Then there is an opportunity to visit NAUSICAA, 
Europe's largest sea experience museum in Boulogne, northern France, with cross- 
channel cruising supplied by P&O European Ferries. We also have some award-winning 
tickets for the newly-opened LONDON PLANETARIUM, described as “A cosmic experience 


logue and digital, and is timed to perfection 
by the Rugby and France-Inter signals in the 
UK and France, respectively. As a point of 
interest, the clocks originally showed Central 
European Time in the Folkestone terminal. 
This, however, served to confuse passengers, 


and the clocks now display basic British time. 


When it comes to radio communications, 
there are no less than four systems: 





Concession radio provides general commu- 


nications for terminals and tunnels; Track-to- 
train radio, which keeps train drivers in touch 
with control; Paging provides contact for man- 
agement and maintenance personnel, and 
Shuttle internal radio is the VHF link to car FM 
radios whilst in the tunnel. Supporting the 
transmission and reception of radio signals, is 
radiating coaxial cable, which acts as a leaky 
feeder antenna in the tunnels. 


Electromagnetic interference and vibration © 


from the proximity of thundering trains are of 
major concern to suppliers such as Racal. The 
solution was to embed communications 
equipment on soft antivibration mounts, 
whilst protecting the circuitry by means of 
membrane screening. 

The actual reception of a radio eocech 
channel whilst travelling at speed, is handled 
by a number of base site receiver cells, rather 
similar to standard issue, cellular mobile 
‘phone links. But, just in case passengers are 
hoping to keep in touch with the world by 


-means of their GSM mobile when in the tun- 


nel, they needn’t bother. The EuroStar trains 
have gold covered windows, which serve to 
further weaken radio signals. As Andy Picton 
commented, “You will just have to survive 
that 35 mile crossing”. However, he does 
admit that for some strange reason, GSM does 
seem to operate for the first 1-5 miles inside 
the tunnel. When asked why there were no 
repeater radio station facilities in the tunnel, 
I was told that it was not proposed at the out- 
set of the assignment, and that in any case, fur- 


_ther cabling space and installation time was at 


a premium. “But if there was a call for a GSM 
service, then that could be speedily accom- 
modated.” 


And that is not all! The 
Eurostar contest is just the start of many 


award fortunate contest winners for EURO DISNEY, Paris. 


Electronics, Place your subscription order now, or reserve 

your copy of the not-to-be-missed October 1995, Issue No. 94 
of Electronics now! And don’t forget to come and visit us on 
Stand 7535 at LIVE ‘95-THE CONSUMER ELECTRONICS SHOW, 
at Earls Court, London, during 19th-24th September 1995. A visit 
to the MAPLIN ELECTRONICS stand is guaranteed to pay you 
dividends. Yes, and we have some free tickets to give away! 
For more details of the show and free tickets, see page 38. 






No economies, however, were taken where 
power and safety are involved. Racal has 
installed 48V DC power back-up supplies, in 


_ the form of sealed, leak-proof batteries. As far 
as safety is concerned, elaborate precautions — 


are in force. EuroTunnel has integrated safety 
considerations into every stage of planning 
and design throughout the Channel Tunnel 
project, and has drawn up a comprehensive 
safety strategy for the whole system, which 
involves three main stages: 


e Planning-out hazards at the design stage 


e Applying operating procedures which avoid 
hazards 


e Devising emergency strategies to contain 
and deal with an incident 


The tunnel authorities have gone to great 
lengths (and depth) to generate that tunnel 
‘feel-good factor’. In reality, the tunnel is so far 
beneath the sea-bed (45m on average) that 
the sea itself does not present a significant 
hazard. Indeed, it would take an earthquake 
unprecedented in this region, to rupture the 
tunnel lining; even then, pumps are provided 
to deal with such emergencies. Similar exten- 
sive precautions have been devoted to the 


: unlikely threat of fire, with detection and sup- 
_ pression equipment at all stages of the tunnel 


_and in trains. 

Earlier this year, following the installation of 
the entire fixed communications infrastruc- 
ture, Racal-Datacom was awarded a further 
contract. Worth approximately £3 million in 
the first year, this covers the service and sup- 
port of the Channel Tunnel’s Racal-supplied 
communications systems at both British and 
French terminals and in the tunnel itself, The 
contract also defines the provision of mainten- 
ance, assistance and training for EuroTunnel 
personnel. To help maintain and keep the pro- 
ject up and running, Racal have a team of 28 
people working with EuroTunnel staff on 
shifts, 24 hours a day. The last words from 
Racal’s Andy Picton were, “It would be hard to 
think of any other network that has so much 


_ reliability and built-in resilience. It is a ng 


work to be proud of.” 



















for star-gazers” 
We even have some of the 
latest LAURIE ANDERSON CDs to 





All too good to miss! Get on board and stay tuned to 
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Modern digital ICs are available in three basic types, these being either TTL 
devices (typified by the 74LS00 logic family, etc.), ‘slow’ CMOS devices 
(typified by the ‘4000’ logic family), or ‘fast’ CMOS devices (typified by the 
74HCOO and 74ACO00 families of devices). Each of these families has its own 
particular set of advantages and disadvantages, and its own special set of 
usage rules. This new series of articles sets out to explain the basic principles 
and usage rules, etc., of each of these three basic families, and to act as a 
practical usage guide to the vast range of ICs that are available in each of 
these families. This first part of the series concentrates on digital IC basics. 


Digital IC Basics 


An IC is simply an electronic circuit that is inte- 
grated within one or more semiconductor 
slices and encapsulated in a small, multi-pin 
package, and which can be made fully func- 
tional merely by wiring it to a suitable power 
supply and connecting various pins to appro- 
priate external input, output, and auxiliary net- 
works, ICs come in both ‘linear’ and ‘digital’ 
forms. Linear ICs give a basic output that is 
directly proportional to the magnitude (ana- 
logue value) of the input signal, which itself 
may have any value between zero and some 
prescribed maximum limit. Digital ICs, on the 
other hand, are effectively blind to the precise 
amplitudes of their input signals, and simply 
recognise them as being in either a ‘low’ or a 
‘high’ state (usually known as ‘logic 0’ and 
‘logic 1’ states, respectively); similarly, their out- 
puts have only two basic states, either ‘low’ or 
‘high’ (logic O or logic 1). If a large sinewave 
is connected to the input of a digital buffer, it 
produces an output that (ideally) is of purely 
digital form. 

Digital circuits come in a variety of basic 
types, and can be built using a variety of types 
of discrete or integrated technologies. Figures 
1 to 6 show a selection of very simple digital 
buffers and ‘gates’ that are designed around 
discrete components, and which can be used 
in a variety of practical, low- to medium-speed 
digital applications. 

Figure 1a shows a simple inverting digital 
buffer (also known as a NOT gate), consisting 
of an unbiased transistor wired in the com- 
mon-emitter mode, and Figure 1b shows the 
international symbol that is used to represent 
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Lo Figure 1a. Circuit of a simple inverting digital buffer. 1b. Symbol of a simple inverting digital 
__ buffer. 1c. Truth Table of a simple inverting digital buffer. 


Figure 2a. Circuit of a non-inverting digital buffer. 2b. Symbol of a non-inverting digital butter, : : 
_ 2c. Truth Table of a non-inverting digital buffer. : oe 





it (the arrowhead indicates the direction of sig- 
nal flow, and the small circle on the symbol’s 
output indicates the ‘inverting’ action). The cir- 
cuit action is such that Q1 is cut off (output 
high) when its input is in the zero state, and is 
driven fully on (output pulled low) when its 
input is high; this information is presented in 
concise form by the Truth Table of Figure 1c, 
which shows that the output is at logic 1 when 
the input is at logic 0, and vice-versa. 

Figure 2a shows a simple non-inverting dig- 
ital buffer, consisting of a direct-coupled pair 
of common-emitter (inverter) transistor stages, 
and Figure 2b shows the arrow-like interna- 
tional symbol that is used to represent it. Figure 
2c shows the Truth Table that describes its 
action, i.e., the output is at logic 0 when the 
input is at logic 0, and is at logic 1 when the 
input is at logic 1. © 

In digital electronics, a ‘gate’ is a circuit that 
‘opens’, or gives an output (usually defined as 
a ‘high’ or logic 1 state) only under a certain 
set of input conditions. Figure 3a shows a 
simple 2-input OR gate, made from two 
diodes and a resistor, and Figure 3b shows the 
international symbol that is used to represent 
it. Figure 3c shows its Truth Table (in which the 
inputs are referred to as A and B), which shows 
that the output goes to logic 1 if A OR B (or 
both A and B) go to logic 1. 

Figures 4a to 4c show the circuit, symbol, 
and Truth Table of a 2-input NOR (Negated- 
output OR, or NOT-OR) gate, in which the 
output is inverted (as indicated by the output 
circle) and goes to logic 0 if either input (or 
both inputs) goes high. 

Figure 5a shows a simple 2-input AND gate, 
made from two diodes and a resistor, and 
Figure 5b shows its standard international sym- 
bol. Figure 5c shows the gate’s Truth Table, 
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which indicates that the output goes to logic 1 
only if inputs A AND B are at logic 1. 

Finally, Figures 6a to 6c show the circuit, 
symbol, and Truth Table of a 2-input NAND 
(Negated-output AND, or NOT-AND) gate, in 
which the output is inverted (as indicated by 
the output circle) and goes to logic 0 only if 
both inputs are at logic 1. 

Note that although the four basic types of 
gate circuit described above are each shown 
with only two input terminals, they can in fact 
be designed or used to accept any desired 
number of inputs, and can be used to perform 
a variety of simple ‘logic’ operations. Also, note 
that many types of digital buffer and gate are 
readily available in IC form, as also are many 
other digital circuits, including flip-flops, 
latches, shift registers, counters, data selectors, 
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_ Figure 3a. Circuit of a simple 2-input OR gate. 3b. Symbol of a simple 
_ 2-input OR gate. 3c. Truth of a simple 2-input OR gate. — 
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- Figure 5a. Circuit of a simple 2-input AND gate. 5b. Symbol of a simple 
_ 2-input AND gate. 5c. Truth Table of a simple 2-input AND gate. | 
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(c) 


encoders, decoders, and memories, etc. 
Most digital ICs are also known as ‘logic’ ICs. 
In practice, logic ICs may range from rela- 
tively simple devices, housing the equivalent of 
just a few basic gates or buffers, to incredibly 
complex devices, housing the equivalent of 
tens of thousands of interconnected gates, etc. 
By convention, the following general terms are 
used to describe the relative density or com- 
plexity of integration: 
SSI (Small Scale Integration); complexity level 
between 1 and 10 gates. 
MSI (Medium Scale Integration); complexity 
level between 10 and 100 gates. 
LSI (Large Scale Integration); complexity level 
between 100 and 1,000 gates. 
VLSI (Very Large Scale Integration); complex- 
ity level between 1,000 and 10,000 gates. 


| Figure 4a. Circuit of a 2-input NOR gate. 4b Symbol of a oe , 
| 2-input NOR gate. 4c. Truth Table of a2-input NOR gate. 
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_ NAND gate. 6c. Truth Table of a 2-input NAND we 






















SLSI (Super Large Scale Integration); com- 
plexity level between 10,000 and 100,000 
gates. aa oon 


Digital Waveform Basics 

Digital ICs are invariably used to process digi- 
tal waveforms. It is thus pertinent at this point, 
to remind the reader of some basic facts and 
terms concerning digital waveforms, which are 
available in either square or pulse form. Figure 
7 illustrates the basic parameters of a square- 
wave; in each cycle, the wave first switches 
from zero to some peak voltage value (Vpk) for 
a fixed period, and then switches low again for 
a second fixed period, and so on. The time 
taken for the waveform to rise from 10% to 
90% of Vpk is known as its rise time, and that 
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taken for it to drop from 90% to 10% of Vpk 
is known as its fall time. In each squarewave 
cycle, the ‘high’ part is known as its mark and 
the ‘low’ part as its space. In a symmetrical 
squarewave such as that shown, the mark and 
space periods are equal, and the waveform is 
said to have a 1:1 Mark-Space (or M-S) ratio, 
or a 50% duty cycle (since the mark duration 
forms 50% of the total cycle period. 
Squarewaves are not necessarily symmetrical, 
but are always free-running or repetitive, i.e., 
they cycle repeatedly, with sharply defined 
mark and space periods. 

A pulse waveform can be roughly described 
as being a bit like a squarewave (complete 
with rise and fall times, etc.) but with only its 
mark or its space period sharply defined, the 
duration of the remaining period being un- 
important. Figure 8a shows a basic ‘positive- 
going’ pulse waveform, which has a ‘rising’ or 
positive-going leading edge, and Figure 8b 
shows a ‘negative-going’ pulse waveform, 


which has a ‘falling’ or negative-going leading 
edge. Note that many modern MSI digital ICs. 


such as counter/dividers and shift registers, etc., 
can be selected or programmed to trigger on 
either the rising or the falling edge of an input 
pulse, as desired by the user. 

Ifa near-perfect pulse waveform is fed to the 
input of a real-life amplifier or gate, etc., the 
resulting output waveform will be distorted 
both in form and time, as shown in Figures 9a 
and 9b. Thus, not only will the output wave- 


form’s rise and fall times be increased, but the » 


arrival and termination of the output pulse will 
be time-delayed, relative to that of the input 
pulse; the mean value of the delays is called 
the device's propagation delay. Also, the peaks 
of the waveform’s rising and falling edges may 
suffer from various forms of ‘ringing’ or ‘over- 


shoot’ or ‘undershoot’, etc.; the magnitudes of | 
all of these distortions vary with the quality or » 


structure of the amplifier or gate, etc. 


Figure 9a. A estes pulse, fed to the input of a practical amplifier or gate, 
produces an output pulse that is distorted both in form and time. 9b. The fro 
—_— sone s time — is called its ucunalel wie oe to t : P| es o e use. 
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Trailing " 


(falling) 
edge 


In practice, pulse input waveforms may 


sometimes be'so imperfect that they may need - 


to be ‘conditioned’ before they are suitable for 
use by modern, fast-acting digital ICs. 
Specifically, they may have such long rise or fall 
times that they may have to be sharpened up 


via a Schmitt trigger before they are suitable for: 
use. Again, many mechanically derived ‘pulse’. 


waveforms, such as those generated via 


switches or contact-breakers, etc., may suffer 


V+ . no 
Leading Trailing _ 

(rising) 

edge 
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from severe. multiple ‘contact bounce’ prob- 
_ lems, such as those ‘shown in Figure 10a, in 


which case, they will have to be converted to 
the ‘clean’ form shown in Figure 10b, for them 


to be of any use. 


Basic Logic-IC Families | 


‘Practical digital logic circuits and ICs can be 
~- built using various technologies. The first suc- 


_ Bounce 


Cleaned—up waveform 


(b) 


: Figure 10a. Mechanically derived pulse waveforms often suff . a 
from. ‘contact b bounce’. 10b Contact bounce must be — 





cessful family of digital ICs appeared in the 
mid-1960s; these used a 3-6V supply, and 
employed a simple technology that became 
known as Resistor-Transistor Logic, or RTL. 
Figure 11 shows the basic circuit of a 3-input 
RTL NOR gate. RTL was rather slow in opera- 
tion, having a typical propagation delay (the 
time taken for a single pulse edge or transition 
to travel from input to output) of 40ns in a low- 
power gate, or 12ns in a medium power gate. 
RTL is now obsolete. 

Another early type of IC logic technology, 
developed in the late 1960s, was based on 
simple developments of the discrete types of 
logic circuit shown in Figures 1a to 6c, and was 
known as Diode-Transistor Logic, or DTL. 
Figure 12 shows the basic circuit of a 3-input 
DTL NAND gate. DTL used a dual 5V power 
supply, gave a typical propagation delay of 
30ns, and gave an output of less than 0-4V in 
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: Figure 12.1C version of a 3-input DTL NAND gate. 


the ‘0’ state and greater than 3-5V in the ‘1 
state. DTL is also now obsolete. 

Between the late 1960s and mid- 1970s, 
several other promising IC logic technologies 
appeared, most of them soon disappearing 
back into oblivion again. Amongst those that 
came and either went or receded in impor- 
tance, were HTL (High Threshold Logic), ECL 
(Emitter Coupled Logic), and PML (P-type 
MOSFET Logic). At that time, the basic aim of 
digital IC designers, was to devise a technology 
that was simple to use and which gave a good 
compromise between high operating speed 
and low power consumption. The problem 
here, was that conventional transistor-type cir- 
cuitry, using an output stage of the type shown 
in Figure 1a (as in RTL and DTL systems, etc.), 
was simply not capable of meeting the last two 
of these design needs. The essence of this 
problem (and its ultimate solution) can be un- 
derstood with the aid of Figures 13a and 13b. 

Figure 13a shows a simplified version of the 
basic circuit of Figure 1a, with Q1 replaced by 
a simple mechanical switch. Remember here, 
that all practical output loads inevitably contain 
capacitance (typically up to about 30pF in 
most digital circuits), so it can be seen that this 
basic circuit will charge (source current into) a 
capacitive load fairly slowly via R2 when S11 is 
open, but will discharge it (sink current from 
it) rapidly via S1, when S1 is closed. Thus, cir- 
cuits of this type produce digital outputs that 
tend to have long rise times and short fall times; 
the only way to reduce the rise time is to 
reduce the R2 value, and that increases $1’s 
(Q1’s) current consumption by a proportion- 
ate amount. 


30 










- Figure 11. IC version of a 
3-Input RTL NOR gate. 
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Note that one good way of describing the 
deficiency of the Figure 13a logic circuit, is to 
say that its output gives an active pull-down 


action (via $1), but a passive pull-up action 


(via R2). Obviously, a far better digital output 
stage could be made by replacing R2 and S1 
with a ganged pair of changeover switches, 
connected as shown in Figure 13b, so that S2 
gives active pull-up action and S11 gives active 
pull-down action, but so arranged that only 
one switch can be closed at a time (thus ensur- 
ing that the circuit consumes zero quiescent 
current). Such a circuit (with one electronic 
switch placed above the other) is generally 
known as a ‘totem-pole’ output stage. 
Throughout the late 1960s, digital engineers 
strove to design a cheap and reliable electronic 
version of the totem-pole output stage, and 
then, in the early 1970s, they hit the jackpot, 
and two such technologies hit the commercial 
market like a bombshell, and went on to form 
the basis of todays two dominant digital IC 
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families. The first of these is based on bipolar 
transistor technology, is known as TTL 
(Transistor-Transistor Logic), and formed the 
basis of the so-called ‘74’ family of digital IC 
that first arrived in 1972. The second is based 
on FET technology, is known as CMOS 
(Complementary MOSFET logic), and forms 
the basis of the rival ‘4000-series’ (and the simi- 
lar ‘4500-series’) digital IC family that first 
arrived in about 1975. The TTL and CMOS 
technologies have vastly different characteris- 
tics, but both offer specific technical advan- 
tages that make them invaluable in particular 
applications. 

The most significant differences between the 
technologies of CMOS and TTL ICs can be 
seen in their basic inverter/buffer networks, 
which are used (sometimes in slightly modified 
form) in virtually every IC within the family 
range of each type of device. Figures 14 and 
15 show the two different basic designs. 

The CMOS inverter of Figure 14 consists of 
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a complementary pair of MOSFETs, wired in 
series, with p-channel MOSFET Q1 at the top, 
and n-channel MOSFET Q2 below, and with 
both high-impedance gates joined together. 
The pair can be powered from any supply in 
the 3 to 15V range. When the circuit’s input 
is at logic 0, the basic action is such that Q1 is 
driven on and Q2 is cut off, and the output is 
actively pulled high (to logic 1); note that the 
IT} § output can source (drive) fairly high currents 
O Mone: OFF| O / into an external load (via Q1) under this con- 
1_ [Disabled] ON |OF : dition, but that the actual inverter stage con- 
| sumes near-zero current, since Q2 is cut off. 
When the circuit’s input is at logic 1, the 
reverse of this action occurs, i.e., Q1 is cut off 
and Q2 is driven on, and the output is actively 
pulled low (to logic 0); note that the output can 
sink (absorb) fairly high currents from an exter- 
: : nal load (via Q2) under this condition, but that 
Figure 15. Circuit and Truth Table [ the actual inverter stage consumes near-zero 
of a basic TTL inverter. _ | current, since Q1 is cut off. 
......._-_—_| Thus, the basic CMOS inverter can be used 
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Figure 16. TTL inverter with | 
open collector output. 
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| Figure 19. ‘Tri-state’ logic enables several 
| outputs or inputs to be connected to a common 
| bus; only one output/input must be made active 
| at any given moment. | 


Figure 17. TTL non-inverting 
buffer with open-collector 
output. — 













with any supply in the 3 to 15V range, has a 
very high input impedance, consumes near- 
zero quiescent current, has an output that 
switches almost fully between the two supply 
rails, and can source or sink fairly high output 
load currents. A single basic CMOS stage has 
a propagation delay of about 12 to 60ns, 

inversely proportional to the supply voltage. 
The TTL inverter of Figure 15 is split into 
three sections, consisting of an emitter-driven 
input (Q1), a phase-splitter (Q2), and a ‘totem- 
pole’ output stage (formed by Q3, D1 and 
Q4), and must be powered from a 5V supply. 
When the circuit’s input is pulled down to 
logic 0, the basic action is such that Q1 is sat- 
urated, thus depriving Q2 of base current and 
causing Q2 and Q4 to cut off, and at the same 
time, causing emitter-follower Q3 to turn on 
via R2 and give an active pull-up action, in 
which the output has (because of various volt- 
Continued on page 38. 
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Douglas Clarkson 


It is all too easy to take for granted, the relatively 
stable surface conditions on Earth — a minor 
range of daily and seasonal temperatures, wind — 
_ speeds within tolerable limits, and typically low 
levels of pollutantsfrom environmental 
‘sources, such as volcanoes. Set against this — 
- more normal existence, is the occasional 
blip of chaos — chaos with little or no 
“warning, in the form of an asteroid or 


NE of the most visible signs of such 
impacts, is the crater near Winslow, 
Arizona, shown in Photo 1. It is con- 
sidered that the crater of over 1km wide, was 
formed by an impacting asteroid of around 
50m diameter, some 22,000 years ago. Efforts 
to recover the original asteroid, by mining 
down into the ground, have been unsuc- 
cessful. The largest meteor crater observable 
as such today, is considered to be the New 
Quebec Crater in Canada, which is twice as 
big as the Arizona impact site, and estimated 
as being several thousand years old. Asteroids 
which impact in the sea, however, are more 
difficult to identify. 

The active processes on Earth's surface 
have acted to ‘rework’ sites of previous 
impact. Also, the atmosphere of Earth has 
acted to absorb some of the energy of 








Above: Photo 1. The meteor crater at Winslow, 
Arizona: A recent, but relatively modest 
feature, caused by an asteroid around 50m 

in diameter. 

Right: Photo 2. Battered and still in one 

piece — the face of Mercury. An example 

of a planetary system with no protective 
atmosphere, and no surface processes 

to rework impact craters. 
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impacting objects. Other planets in the solar 
system have not been so lucky. Photo 2 
shows the rugged terrain of Mercury, as 
photographed by Mariner 10 during 1974. The 
landscape can be considered to be a mem- 
ory of impacts that have taken place over 
the last 3 to 4 billion years, with no surface 





processes removing the evidence. The diam- 
eter of Mercury is 4,878km (0-38 times that of 
Earth). Some of the craters shown are in 
excess of 100km in diameter. 

In spite of the great developments in space 
technology in both observation and space 
flight, observation of ‘near miss incidents is 
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Photo 3. Pictures from the Hubble telescope. 


of the impact of fragments of the Levy 
Jalelaitlvomueelamemineiteclememityicoe 


Kinetic energy 


Relative energy 


Distance from sun 
(AU) 


Gravitational energy 


Figure 1. Aspects of kinetic/potential energy, 
of object in orbit around the sun. 


still not fully developed. Also, the technol- 
ogy is not available at present, to change a 
direct-hit scenario to a near miss’ one. 

The recent collision of the Levy 
Shoemaker comet on Jupiter is a lesson in 
humility. Such an event, rare in its frequency, 
must be ranked as a major event within the 
solar system. The regions of turbulence 
observed on the surface of the vast planet 
were approximately the size of Earth itself 
(see Photo 3). The Hubble Space Telescope 
was able to make some startling observations 
of the collision. 


Asteroids 


Asteroids are defined as rocky bodies of less 
than around 1,000km in diameter. The bulk 
of these occupy positions in stable orbits 
between Mars and Jupiter. There are also 
asteroids which cut across Earth's orbit, and 
it is these types which are of special interest 
in potential Earth collision studies. It must be 
considered, however, that objects in the aster- 
oid belt in orbit between Mars and Jupiter, are 
still a potential hazard, since incoming 
objects can perturb previously stable orbits — 
much like the cue ball breaking the set of 
reds on the snooker table. 
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A large number of asteroids have been 
identified with a unique sequence number 
and name. As of 1992, over 5,000 had been 
identified. The Minor Planet Center at the 
Harvard-Smithsonian Center for Astrophysics 
in Cambridge, Massachusetts, maintains a 
database on all such objects. However, more 
than 99% of asteroids in the solar system have 
never been observed. 

Most asteroids are observed in circular 
orbits within the orbital fields of Mars and 
Jupiter. There are, however, some exceptions. 
One of these, is the object 3200 Phaethon, 
which was discovered by the Infra Red 
Astronomical Satellite (IRAS), in 1983. With a 
near point of 0-14AU (AU = 1 astronomical 
unit — distance of Earth from sun) from the 
sun and a far point of 2-4AU, the object 
behaves more like a defunct or burnt-out 









(fraction of Jupiter period) 


Table 1. Specific group resonances of asteroids between Mars and Jupiter. 
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Figure 2. Shunting asteroids/comets by 
rocket propulsion. 





Above: Photo 4. Cratered surface of Phobos, 
one of the moons of Mars, and considered to 
be an asteroid captured by the planet. 





comet, which has lost its cover of ice from 
repeated orbits around the sun. 


Distribution in the 
Asteroid Belts 


Approximately 95% of asteroids move in well- 
defined circular orbits between Mars and 
Jupiter. Instead of these asteroids being pre- 
sent uniformly within this region, they are 
found to occupy specific ‘resonance’ pos- 
itions, and be excluded from specific zones 
or gaps, called Kirkwood gaps. 

The orbital period of objects in the solar 
system is proportional to the radius of orbit 


5-2 Jupiter) 
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Fuel mass for deflection 


10 20 50 40 


Diameter of asteroid 
(metres) 


Photo 5, Picture ot the 
asteroid Gaspara, taken 
by the Galileo cratt while 


en route to lupier 


the Galileo cratt while en route fo lupiter 


Figure 3. Relative amount of fuel required to move 
asteroids a distance equivalent to an Earth radius. 





unstable in Mars orbit, and that at sometime 
in the not too distant future, it will impact on 
the Martian surface. Future scientific missions 





which venture to Mars, will no doubt seek for 
evidence of asteroid impacts on the planet 
surface over the life of the planet. If such 





Table 2. Kirkwood gaps in asteroid belt between Mars and Jupiter. 





to the power of 1-5. Thus, the ratio of orbits 
for objects at Mars’ orbit (1:5AU) to that at 
Jupiter's (5-2AU), is approximately 6-5. If 
asteroids were initially uniformly distributed 
between Mars and Jupiter, they would exper- 
ience gravitational ‘tugs’ on them from the 
two planets. Through time, this has acted to 
concentrate asteroids into specific resonance 
zones — and exclude them from others, 


although the workings of this mechanism are _ 


not yet fully appreciated. Table 1 indicates 
the zones of concentration and associated 
nomenclature of groups of asteroids between 
Mars and Jupiter. 

Table 2 indicates the relative positions of 
the so-called Kirkwood gaps — discovered by 
US astronomer Daniel Kirkwood, in 1866. 


Asteroids Observed 


The moons of Mars — Phobos and Deimos, 
are considered to be captured asteroids. The 
Viking mission of the late 1970s, sent back the 
first close-ups of asteroid bodies — revealing 
objects with numerous craters, indicating 


34 





a turbulent and eventful history. The surface 
of the highly cratered Phobos is shown in 
Photo 4. 

The Galileo craft, while in transit to Jupiter, 
has sent back pictures of Gaspara, shown in 
Photo 5, and Ida, see Photo 6. There was con- 
siderable surprise when a small moon — only 
a few metres in diameter, was observed to be 
in orbit around Ida. This posed a new prob- 
lem for those that name asteroid bodies. 

It is considered that the orbit of Phobos is 


impacts were too numerous, this could have 
thrown a spanner in the works of evolution 
of life forms on Mars. 


The Near-Earth 
Asteroids 


Asteroids which can pass inside the orbit of 
Mars are said to be near-Earth asteroids. The 
Amor asteroids occupy orbits between 
1-017AU and 1-3AU. While this definition 
would exclude any objects from this group 
crossing Earth's orbit, gravitational interac- 
tion with Earth can significantly perturb 
orbits of individual members, and bring them 
temporarily inside Earth's orbit. While the 
Amor asteroids are on the edge, as it were, of 
Earth contact, the Apollo and Atens asteroids 
deeply cross Earth's orbit. 


: Distance of Earth from sun 149-1 X 10°2m 
| Radius of Earth 6,378km 


Gravitational constant 


6-675 < 107) 





Table 3. Data for calculation of asteroid deflection data. 
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The Apollo group, whose first member 
is 1882 Apollo, was discovered in 1932, by 
the German astronomer, Karl Wilhelm 
Reinmuth. It is perhaps not very reassuring 
to know that 1882 Apollo was ‘lost’ shortly 
after its discovery, and not ‘rediscovered’ 
until 1978 — during which time, it must have 
made numerous orbits around the sun. So 
far, over 40 members of the Apollo group 
have been identified, although it is estimated 
that over 700 Apollo asteroids exist with 
diameters in excess of 1km. 

The first member of the Atens group was 
‘discovered’ in 1976, by E. F Helin of the USA, 
and named 2062 Atens. The Atens group has 
a smaller number of estimated members — 
around a hundred with diameters in excess 
of ikm. Of the Atens group, only six have 
been identified. 

In many ways, it is quite a surprise that an 
asteroid group as significant as the Atens 
group was discovered only as recently as 
1976. It is not inconceivable that other groups 
have yet to be identified. Part of the problem 
of identification of asteroids, however, is the 
low levels of light reflected from such rela- 
tively small objects, and the large volume of 
space which they may occupy. For many 
amateur observational groups, this, however, 
adds to the excitement of discovering a pre- 
viously unknown asteroid. 


Earth Watch 
Programmes 


Two specific programmes are in place to 
detect near-Earth orbit asteroids. One pro- 
gramme is based at the Kitt Peak National 
Observatory in Arizona, and is operated by 
the University of Arizona. Another is based at 
the Siding Spring Observatory in Australia. 
On 18 January 1991, two astronomers at 
Kitt Deak, observed a faint streak on a CCD 
camera image. By observing the image for 
4-5 hours, it was possible to determine that 
the object was a small asteroid of probably 
10m diameter, whose orbit had carried it to 
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within 170,000km of Earth — less than half 
the distance between the moon and Earth. 
Had the object hit Earth, it would have 
released energy equivalent to 40kilotons of 
TNT being exploded. 

It has also been possible to use Earth-based 
radio telescopes to obtain images of Earth- 
approaching asteroids. An interesting set of 
images has been obtained, by the NASA 
radar telescope facility, of the asteroid 
Toutatis. This object is one of the most irreg- 
ular-shaped objects in the solar system, and 
is considered to consist of two large pieces of 
rock, held together by gravity. The fragments 
are estimated to be roughly 5km across, and 
2-6km across. 

In 1989, the object 1989FC passed within 
700,000Rkm of Earth — around twice the dis- 
tance between the moon and Earth. The 
object was estimated to be around 1km in 
diameter, so a collision would have been 
highly undesirable. If it had struck Earth, it is 
estimated that it would have left a crater of 
some 10km diameter on land. The object 
1989FC, was only observed after it had made 
its close encounter. This was largely because 
it approached from the sunward direction, 
which made observation difficult. 


Comets 


Comets are considered to be ‘space snow- 
balls’ — typically, a rocky core covered with 
layers of ice and dust. 

From the point of unpredictability, it is 
possible that perturbations of comet objects 
in the Oort cloud could send a comet in the 
direction of the sun and the planets of the 
solar system. As seen from the destructive 
power of the Levy Shoemaker comet, such 
apparently ‘soft’ objects can wield awe- 
some destructive potential when they im- 
pact at high velocity onto a planet surface. 

The best-known comet, is Halley's Comet. 
The successful Giotto mission mounted by 
the European Space Agency, was able to fly 
within 600km of the comet on 14 March, 


Photo 7. Artist's impression of the Giotto 
spacecraft approaching Halley’s Comet. 





1986. An artist's impression of the Giotto craft 
is shown in Photo 7. Details of Halley’s very 
dark, peanut-shaped nucleus with sunlit 
streams or vents, is shown in Photo 8. It is 
likely that comets contain an exotic collec- 
tion of molecules, scoured from vast dis- 
tances of travel around the sun. 


Asteroid and Comet 
Deflection 


The appearance of objects such as 1989FC, 
has revived interest in devising the capability 
to destroy or remove asteroids from threat- 
ening orbits, or which were on a collision 
course with Earth. Even some very basic 
observations, however, indicate that this 
approach is unlikely to be very useful with 
available propulsion systems. Table 3 (see 
previous page) indicates some various 
parameters and constants used. 

An object in orbit around the sun, has an 
absolute energy based on its kinetic (motion) 
energy, and its gravitational potential energy 
relative to the sun. For an object in circular 
orbit, this is expressed by: 


pt. 5» GmM 
B= 3 mv*-—— 


Where: 

m is the mass of the object in orbit around 
the sun. 

v is the velocity of the object. 

r is the distance of the object from the sun. 
M is the mass of the sun. 

G is the universal gravitational constant. 
Eis energy of mass m, in orbit around the sun. 


Figure 1 indicates the two aspects of energy, 
Rinetic and potential, as a function of dis- 
tance 7 from the sun, and as a function of r 
of unit Rg mass. The total net energy of a kg 
mass at Earth orbit with respect to the sun, is 
of the order of —4-4 x 10°J/kg. The net con- 
tribution from the kinetic energy of unit 
mass, based on an orbital velocity around 
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the sun at Earth orbit of 29,770m/s, is 
4-4 x 10°J, and that from the gravitational 
energy is -8-8 xX 10°J. As 7 becomes larger 
and larger, then the energy of objects 
approaches zero. Objects with net positive 
energy which enter the solar system, e.g., 
comets, can orbit around the sun, and even- 
tually leave the system. Assuming the object 
is in a stable circular orbit, then where the 
centrifugal force in orbit is balanced by the 
gravitational attraction, is given by: 


mu-_ GmM 
2 r? 


Using this result in the previous equation, 


_ _ GmM 

b= “3r 

If an object is given more energy, dE, to 
increase the value of 7 by dr, then this is 
given by: 


dE = GA ar 


Evaluating the term at Earth’s orbit for a ikg 
mass: 


dE = 0.00296dr 


Thus, for an object at a distance of ZAU from 
the sun (i.e., at Earth distance), to increase its 
distance from the sun by 1m, this will require 


0.00296. In comparison to the energy field 
at the surface of Earth, if a 1Rg mass is raised 
by 1m, then this will require energy of 9-81] 
—a ratio of 3,314. In the example of moving 
an asteroid out of the way by rocket power, 
use can be made of the rocket equation: 


Where: 


V = v-. Log Ga. 


Mi is the initial mass of asteroid + rocket 
motor + fuel. 

Mf is the mass of asteroid + rocket motor. 
Ue is the exhaust velocity of the rocket gases. 
v is the change in velocity of the asteroid. 


In this example, it is assumed that the rocket 
and fuel can propel the asteroid like a train 
shunting a wagon out of the way, as shown 
in Figure 2. No matter how massive the aster- 
oid chosen, it is always going to be moved to 
some extent. In terms of moving asteroids a 
‘useful’ distance, it is appropriate to select a 
value of the radius of Earth, a distance of 
some 6,378Rm. 

In order to move a 1kg object this distance, 
an energy of approximately 20kJ will be 
required. Figure 3 shows the amount of fuel 
that will be required to move asteroids of 
specific diameters this distance. It would re- 
quire a vast store of fuel, some 5,000 tonnes, to 
shift even an object of 40m diameter a useful 
distance — assuming that it could be inter- 


Sone 


cepted on its orbital path to allow attachment 
of the rocket drive system. This should be 
seen against the great difficulty at present, to 
shift objects of 100 tonnes into space. It is 
abundantly clear that the technology is not 
available to ‘nudge’ even small objects out of 
threatening other objects’ way. 


Mass Extinctions in the 
Fossil Record 


Table 4 summarises the episodes of probable 
mass extinction, as accepted by current 
thinking. It is considered that most of these 
extinctions have followed from a cooling of 
the environment. The extinction that took 
place across the Triassic/Permian time 
boundary, is considered to have caused the 
removal of 96% across all types of species. 
Some observers have identified a 26 million 
year cycle within this data, and have linked 
this to a periodic disturbance of comets in the 
Oort cloud, possibly caused by the compan- 
ion star Nemesis. Modern thinking of such 
extinction phases, however, is becoming 
more subtle. After a major extinction, whole 
new species rapidly evolve and establish 
themselves, and become better adapted to 
the environment. 

Most work has been undertaken trying to 
determine aspects of the relatively recent 
Palaeocene/Cretaceous extinction event, 
which apparently removed the dinosaurs 
from their dominant reign. It is considered 


Photo's. Detail of dark nucleus of 4 | oe 
Halley's Comét, as photographed. by 
the Giotto craft.at a distance of 600km, , 
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cae that this extinction was probably caused by 
an asteroid which crashed into the Yucatan 
peninsula in central America. 


Finding the KT Crater 
The term, KT crater, has been adopted to refer 
_ to the asteroid/comet crater, which is con- 
sidered to be responsible for the mass extinc- 
tion episode some 65 million years ago. The 
ocean floors are subject to a process of con- 
tinual subduction into deeper layers of the 
mantle. It has been estimated that if the KT 
crater was formed on the ocean floor, there 
is a 20% chance that traces of it no longer 
exist, due to its remelting in the depths of the 
earth. — | : | 

Numerous teams of researchers have been 
‘looking’ for the crater, and a team led by 
Professor Walter Alvarez at the University of 
California at Berkeley, claim to have pin- 
pointed its precise location, at around lIongi- 
tude 89-5” East and latitude 21° North, close 
to the town of Merida due south of New 
Orleans, across the Gulf of Mexico. 

If the fossil record is examined at all points 
round the world where it can be still identi- 





Millions of Years 


| Table 4. Summary of probable episodes of mass extinction. 


G5 















fied, there is a consistent Iridium anomaly — 
a sharp increase in the concentration of the 


_ element — suggesting an extraterrestrial 


impact. In sites progressively closer to the 
Yucatan, such as in North West Mexico, the 
KT boundary layer contains shock-meta- 
morphosed quartz, impact spherules and 
fused silica, in the form of ragged glass nod- 
ules. All these suggest asteroid/comet impact. 
The size of the KT crater is estimated to be 
some 150km in size. In colliding with Earth, 
the KT object, estimated to be 10km in size 
and travelling at between 11 and 80km/s, 
would penetrate up to 10km below the earth, 
releasing vast amounts of heat energy in the 
process, and ejecting large amounts of mater- 
ial into the atmosphere. It is considered that 
the object struck in fairly deep ocean waters, 
and sent out waves of water kilometres high 
to surrounding lands, disturbing even deep 
water layers, and totally wiping out large sur- 
face life-forms on any adjacent land surfaces. 
For an impact of this type, the crater formed 
would always tend to be circular, irrespective 
of the angle of incidence of the object to the 
surface. This is consistent, with observations 
of the surfaces of the moon and Mercury. 





Summary 


In being aware of the cataclysms of the past, 
it is useful to think of practical ways of mini- 
mising the risk of intruders from the skies. 
There would be a very high price to pay for 
any impact on such a highly developed 
world as we now live in. It is clear, that the 
space technology is not yet available to do 
much more than track trajectories very care- 
fully, and evacuate centres of population. In 
the modern global village in which we now 
live, however, there is the potential for mass 
hysteria and panic. Also, in looking at previ- 
ous data, much depends on the closing 
velocity and impact of colliding objects. 
Impact craters less than 100km in size do not 
appear to be associated with mass extinction 
events. | 


Further Reading 


Target Earth: Asteroid Collisions, Past and 
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of Extinction, Niles Eldredge, Virgin Books. 
The Search for the KT Crater, Walter Alvarez, 
Science and the Future, Britannia Year Book 
1993. | 

The Nemesis Affair, Davis M. Raup, W. W. 
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A PRACTICAL GUIDE TO MODERN 
DIGITAL ICs — Continued from page 31. 


drops) a typical loaded value of about 3-5V 
and can source fairly high currents into an 
external load. | | 
Conversely, when the circuit's input is at 
logic 1, Q1 is disabled, allowing Q2 to be 
driven on via R1 and the forward-biased base- 
collector junction of Q1, thus driving Q4 to sat- 


uration, and simultaneously cutting off Q3; 


under this condition, Q4 gives an active pull- 
down action, hence can sink fairly high cur- 
rents, and the output takes up a typical loaded 
value of 400mV. Note that (ignoring external 
load currents) the circuit consumes a quiescent 
current of about 1mA in the logic 1 output 
state, and 3mA in the logic O output state. 

Thus, the basic TTL inverter can only be 
used with a 5V supply, has a very low input 
impedance, consumes up to 3mA of quiescent 
current, has an output that does not switch fully 
between the two supply rails, and can source 
or sink fairly high load currents. Typically, a sin- 
gle basic TTL stage has a propagation delay of 
about 12ns. 


Basic TTL Circuit Variations 


There are five very important variations of the 
basic TTL ‘inverter’ circuit of Figure 15. The 
simplest of these is the so-called ‘open collec- 
tor’ TTL circuit, which is shown in basic form 
in Figure 16. Here, output transistor Q3 is cut 
off when the input is at logic 0, and is driven 
on when the input is at logic 1. Thus, by wiring 
an external load resistor between the ‘OUT’ 
and ‘+5V’ pins, the circuit can be used as a 
‘passive pull-up’ voltage inverter, that has an 
output which (when lightly loaded) switches 
almost fully between zero and the positive sup- 
ply rail value. Alternatively, it can be used to 
drive an external load (such as an LED or relay, 


etc.) that is connected between ‘OUT’ and a: 





_ Figure 20. An external 2k2 pull-up resistor 
connected to the output of a totem-pole 
stage pulls the output to almost +5V in 

_ the logic-1 state. 





positive supply rail, in which case, the load 
activates when a logic 1 input is applied. 

The second variation is the non-inverting 
amplifier or buffer. This is made by simply 


wiring an additional direct-coupled inverter 


stage between the phase-splitter and output 
stages of the standard inverter. Figure 17 shows 
an ‘open collector’ version of such a circuit, 
which can be used with an external resistor or 
load; in this example, Q4 turns on when a 
logic O input is applied. 

Figure 18 shows a major TTL design varia- 
tion. Here, the basic inverter circuit is used 
with a triple-emitter input transistor to make a 
3-input NAND gate, in which the output goes 
low (to logic 0) only when all three inputs are 
high (in the logic 1 state). In practice, multiple- 
emitter transistors are widely used within TTL 
ICs; some TTL gates use an input transistor 
with as many as a dozen emitters, to make a 
12-input gate. 

A further variation concerns the use of a ‘tri- 
state’ or ‘three-state’ type of output, which 
incorporates additional networks, plus an 
external ENABLE control terminal, which in 
one state, allows the totem-pole output stage 
to operate in its normal ‘logic O or logic 1’ 
mode, but in the other state, disables (turns off) 
both totem-pole transistors, and thus gives an 
open-circuit (high impedance) output. This 


facility is useful in allowing several outputs or 
inputs to be shorted to a common bus or line, 
as shown in Figure 19, and to communicate 
along that line by ENABLING only one output 
and one input device at a time. 

The final circuit variation is an ‘application’ 
one, and concerns the use of an external 2k2 
‘pull up’ resistor on a totem-pole output stage, 
as shown in Figure 20. This resistor pulls the 
output (when lightly loaded) up to virtually the 
full +5V supply value when the output is in the 
logic 1 state, rather than to only +3-5 volts; this 
is sometimes useful when interfacing the out- 
put of a TTL IC to the input of a CMOS IC, etc. 


The ‘74’ Series of Digital ICs 


TTL IC technology first hit the electronics en- 
gineering scene in a big way in about 1972, 
when it suddenly arrived in the form of an 
entire range of versatile and cleverly conceived 
digital ICs, that were each designed to operate 
from a single-ended 5V supply, and to directly 
and easily interconnect with each other with- 
out hassle (each output was capable of directly 
driving several inputs), thus making it relatively 
easy for any moderately competent engineer 
to design and develop fairly complex digital 
logic circuits. It was an instant and brilliant 
international success, and almost immediately 
became the world’s leading IC logic system. Its 
ICs were produced in both commercial and 
military grades, and carried prefixes of ‘74’ 
and ‘54’, respectively; the commercial prod- 
uct range rapidly became known simply as the 
‘74-series’ of ICs. 

Over the years, the ‘74’ series of ICs has pro- 
gressively expanded its range of devices and 
advanced its production technology, so that 
today, the ‘74-series’ is as popular and versatile 
as ever, and is available in a wide variety of TTL 
and CMOS sub-families. The next instalment 
of this new ‘Practical Guide’ series will take a 
deeper look at the ‘74’ sub-families of ICs, and 
explain their basic usage rules, etc. 


THE CONSUMER ELECTRONICS SHOW 


19 - 24 SEPTEMBER 1995 


























THE CONSU 


Following the success of LIVE ’94, Britain’s 
most exciting consumer electronics event 
will be held this year at Earls Court, for six 
days. LIVE ’95, will take place between 
Tuesday 19th and Sunday 24th September 
1995. 

The show will embrace the whole spec- 
trum of entertainment, and in excess of 
200,000 visitors will be allowed to gain a 
hands-on, fully interactive preview of the 
very latest consumer electronics. There will 
be a Multimedia Village to cater for the huge 
interest in this market, with Apple, BT, 
Compaq, Mercury, Microsoft, and Nintendo 
among the big names scheduled to appear. 
Audiophiles, meanwhile, will find their sev- 
enth heaven amongst the manufacturers 
of top-flight stereo systems, in-car enter- 
tainment (ICE) from makers such as Alpine, 
Clarion, Pioneer and Sony, and during the 
weekend, there will be demonstrations of 
the latest in in-car audio and security, plus 
the ground-shaking National Sound-Off 
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MER ELE 


Challenge! 
For those who pre- 
fer to make their own 
music, instruments from com- 

panies like Korg, Roland, and Yamaha 
will be available to try out. Each weekday 
evening, the contenders for the National 
Battle of the Bands will be strumming their 
stuff, with the winner being declared on 
Saturday aftemoon. 

Television and radio will be well-repre- 
sented, with live broadcasts from Carlton 
Television, Capital 95-8FM, and Kiss 
100FM will be there as the ICE radio sta- 
tion, with a road show. All the major manu- 
facturers will be demonstrating satellite 
receivers and TV sets in all shapes and sizes. 
Video, home cinema, photography and 
those latest buzzwords (multimedia and 
the Intemet) will also be making a strong 
presence, with a BT Internet Cafe for you to 
surf across the World Wide Web whilst sup- 
ping your cappuccino coffee, and the pub- 
lic will be able to gain hands-on experience 
of the latest computers, television, video 
and Hi-Fi equipment, CD-i, camcorders, 
sophisticated cameras and accessories. 

And, of course, Maplin will be there too, 


on stand 7535. Copies of Electronics and 
the bumper new 1996 Maplin Catalogue 
will be available, together with a varied 
selection of the many new product lines 
that are on offer in the new catalogue, plus 
a wide range of projects for the electronics 
enthusiast, as featured in our publications. 
We are looking forward to meeting you there 
at stand 7535! 

LIVE 95 tickets are available with an 
adult ticket costing £8, with a discount 
after 5.00pm on weekdays (£2 off for 
adults, £1 off for children). Tickets for chil- 
dren (under 16) are £4, All children up to 
the age of 16 must be accompanied by an 
adult. 

For booking information, First Call has 
set up a hot line on (0171) 396 4545 
(open 24 hours). Tickets will also be avail- 
able on the door, and at all 252 
stations on the London 
Underground 


system in the month prior to the event, and 
also from the Earls Court Box Office. Earls 
Court is easily accessible by tube, via the 
District and Piccadilly Lines. 

Twelve lucky Electronics readers need 
not pay a penny for admission, and can 
bring a friend along for free! The first twelve 
coupons to be drawn from the Editor’s top 
hat(!) on 15th August will receive a double 
ticket by post, but will be notified by ‘phone 
first. Please note that all coupons received 
outside the stated period will be disqualified. 
Good luck! 

Just fill in the coupon below and send it 
to ‘LIVE "95 Competition’, P.O. Box 3, 
Rayleigh, Essex SS6 8LR, to arrive 
between the 7th and 14th August. 
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_ about £5, and a super programmer 
complete with box, for under £20. 
The author of the software eon 
: 5 : d Tai 


| notice that your RS232 S ir 

_ Tester uses a 16C84, so how did you 
__ program that? 

Steve, sma2@student.open, ac. uk 


Dear Editor, 





| Your reply to the sender of the Sta 
Letter in the July issue of the Maplin 
magazine surprised me. A couple of - 


low-cost PIC programmers are available 


on the Internet, on Andy Errin 
PIC page. The URL of Andy’s page is: 


http:/www.lancs.ac.uk/people/cpaam o 


e/pic/pic.htm | made the programmer 
designed by David Tait. 


Peter Morton, Ryton, Tyne and Wear. | | 


: Thank you both for sharing the source 


___ of the details on the low-cost PIC 
programmers, which will probablybe  —_— 
very useful to those readers with access 


to the Internet. The RS232 Serial Lin 
Tester concept originated from an 


‘outside’ designer, Robin Downs, who ee 


also devised the program for the PIC 
that this project is based on. Ot 


| piece of test gear, Dennis Butcher, as 


allocated the job of ‘breathing on’ the 
project in order to stadt its design 
for kit production. — _ 


Off the Wall! 


. _ Dear Sir, 


| would like to blend my satellite dish 


_ in with the colour of my brick wall. The 


dish is black, and although it is mostly 


: __ for cosmetic reasons, itwouldhelpto 
_ camouflage the dish seen from ou .. 
of my garden, namely, the road, from sy 


would-be thieves. Will spraying the dish 
with a spray paint impair the reflective 

___ properties of the dish, and reduce the _ 
___ picture quality? 


_ R.E. Howes, Bromley, Kent. 


Assuming your satellite dish is for the 
reception of satellite TV broadcasts, 
then there is no need to be : 


- concemed about its reflective pr 


as it is only taking in a (microwave) 


___ signal rather than bouncing one back | § 
: coatingof 


over a large distance. A th. 
aerosol-type spray paint would not ha 


- any detrimental effect on the reflect 


of the signal to the focal point of 
dish, and there would be no undue 
effect on the picture quality; the di 
manufacturers painted it, after 
However, before you rush o 

paint supplier, there are/soon will 


featured on TV), in various brick-effect 
patterns/colours, and even hanging- 


ly for 


the camouflage of dish aerials, “and 


which are claimed to be very easy to 


Alternatively, you could mount the dish 
ei up on the wall, out of th , 


Edton 
| would like to congratulate you on a 
prc magazine, - it has dase 





: 1 proper fixings? Everything else you 
, from gle LEDs to switches, has 


s hy st pc 
| technical enquiries line — — please could 
you suis hours that it is en 


7 sucnections Ps ci is that there 
| are so many different makes of Hi-Fi 
| equipment, all with their own sid 


ma. if you are good at 
-carpentry/metalwork, you could fabricate 


y 
| cover it in a suitable vinyl coating (e.9., 
XR9SD/IGE, or XSO5F/06G), or paint, 
__| vamish, etc., allowing you to custom- 
i design it to exactly the right size and 
rah sea Look out for the new 


_ peactiele flared: slit ew many y other 
od lines. pega aly! the LED bargraph 


In this issue, D. Becker, from St. Albans 
in Hertfordshire, wins the Star Letter 
Award of a Maplin £5 Gift Token, for 


his ‘imageinative’ letter. ly, you could hide the 


behind a display filter 
: 4M) apeueaeiea into the 


_ ach si iro will cictehe different 
MHz done could be. tuned i in | inting Haakon so in {dcidiogeod to 


shakes on the set's tuning scale - 


your solution to this problem, 
‘ell be of interest to other 


s 54 sl acide y aaa 


oe t0 fin+(2X IF). re ier (modulati 


| the set usually alters ‘se set's aerial 


special fabric covers available (recently | _ pean so there ben be ans dB 


Ir _. , | 1 Unfor Nn. ah no aceite kit is available 
. he vd aaah ai you mention, although 


_ given in the final instalment of Mike 
take off the: p | low | Meechan’s series, in the June 1995 
_ tomakea 460mm Sahara hole ay _ | issue, together with corresponding — 
a the project casi _ PCB legend and track diagrams, _ 
and component list including the order 
_ codes. For prices, please see the latest 
Maplin Catalogue. Maplin do however, 
_ $tock a Velleman kit for a stereo RIAA 
Correction i Moylan aso described i in 






































V.34 modems have been around long 
enough for industry commentators to 
begin predicting their demise. Racal has 
just launched a range of ISDN adaptors, 
which it plans to target aggressively 
against the V.34 market. Racal’s new 
generation of ISDN terminal adaptors 
maximise data throughput, by support- 
ing up to 64K-bit/s synchronous and 


ISDN Set to Kill V.34 Modems 





57-6K-bit/s asynchronous data formats. 
The DAP 6200 series offers significant 
advantages over high-speed and V.34 
analogue modems, being one of the first 
ISDN terminal adaptor ranges with V120 
ITU rate adaption, allowing compressed 
and uncompressed data transfer at 
speeds of up to 57-6K-bit/s. 

Contact: Racal, Tel: (01734) 669969. 


——————— eee eminem 





PC Card at the Desktop 
to Treble 


According to figures from IDC, the num- 
ber of desktop PCs incorporating PC 
Card sockets will treble over the next two 
years. Total units with PC Card drives 
are projected to rise by over 350%, from 
1-4 million in 1995, to 6-5 million in 1997. 
Signs that the PC Card market is 
becoming commoditised come from US 
Robotics, who this month slashed the 
price of their flagship V.34 modem from 
£399 to £199. 

Contact: US Robotics, Tel: (01734) 
228 200. 





BT Price Per Second 


BT introduced split-second billing at the 
end of June. Instead of billing customers 
per unit, BT is now using the same cost 
structure as Mercury, charging in dis- 
crete 1\second intervals. BT claim this 
will reduced the average bill by 5%. The 
minimum charge remains at 5p per call. 


Contact: BT, Tel: (0171) 356 5369. 
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How Mobile is Mobile? - 
Survey Results 


A survey conducted by independent 
research firm BIS Strategic Decisions, 
indicates that while many of us think of 
mobile computing as using a laptop 
computer in remote locations, it is more 
likely to mean sitting in a meeting, in a 
building away from your office. BIS said 
a survey of 300 mobile computer users 
showed that nearly half use notebook 
computers for travelling between meet- 
ings. 43% of those surveyed travel 
mostly within a single city, while only 8% 
use a notebook computer when travel- 
ling between cities. 





NEC Merge Portable 
with Cellular Phone 


News hot off the wires from Japan, tells 
of the NEC Corporation which has 
developed a relatively inexpensive 
pocket-size computer equipped with an 
internal cellular phone, scheduled to hit 
store shelves sometime early next year. 
The new product, the first of its kind in 
this country, will sell for under approxi- 
mately £750, and enable users to send 
and receive computer data virtually any- 
where they go. According to NEC 
officials, the unit will contain word 
processing, telecommunications and 
other software programs. 

Conventional portable computers and 
PDAs do not include phone functions. 
Users must connect the units to cellular 
phones when sending or receiving data 
on the road. Sharp currently holds 
approximately 80% of the domestic 
pocket computer market. However, 
industry analysts predict that the intro- 
duction of NEC’s new product will 
increase its market share considerably. 





Cellular Networks 
Catalyst for Chipset 

The growth of mobile networks in the 
USA and throughout Europe is being 
limited by the spread of cellular base 
stations. Designers are faced with two 
options — either increase the number of 
base stations across the country, or 
make existing stations more powerful, 
enabling greater geographic coverage. 
The latter option is the most sound. 
Fewer base stations with greater power 
per station limits infrastructure costs, 
and is the preferred environmental 
option. The problem is that until now, the 
technology has not been available to 
produce adequate power at cellular fre- 
quencies to enable a wide geographic 
spread of workstations. 

However, this could change. Philips 
Semiconductors has extended its range 
of silicon bipolar microwave power 
transistors, to include devices with the 
high- frequency and high power capa- 
bilities required by new digital cellu- 
lar telephony. The new LXE18400X 








and LFE18500X microwave transistors, 
which are designed for common-emitter 
class-AB operation in the 1-7 to 2-0GHz 
band, deliver load powers of 40 and 
50W, respectively, from a 24V supply. 
They both provide low-level power gains 
in excess of 7-5dB, and achieve typical 
collector efficiencies of 42%. No other 
manufacturer currently offers such high 
output power at frequencies above 
1-5GHz. 

Contact: Philips Semiconductors, Tel: 
(+31) 40 72 2091. 





Parallel Computer 
Systems: the Key to 
Business Advantage 
Parallel processing has the potential to 
revolutionise operational systems, de- 
cision support systems and multimedia 
applications. This is the main message 
from the new report just published by 
Ovum, Beyond the Data Warehouse: 
New Markets for Parallel Computing. 
According to lead author Philip Carnelly, 
Parallel processing can bring real busi- 
ness advantage. For example, database 
queries that took hours to process can 
now be satisfied in minutes. 

Contact: Ovum, Tel: (0171) 255 1995. 





Video Police Station 


Robocop may be a futuristic vision, but 
Videocop is here now. When officers are 
unable to staff the local police station in 
Byfleet, Surrey, the public are put in 
touch with the divisional headquarters in 
nearby Woking, via an experimental 
video-conference link-up. When Byfleet 
Police station is not open, visitors secure 
access using a TelGuard entry-phone 
telephone link to Woking, which is 
staffed round-the-clock. Officers at 
Woking check the caller using a discreet 
video camera mounted above the entry- 
phone, before allowing entry to the build- 
ing via a remote lock-switch. 

Once allowed inside the Byfleet police 
station, visitors are able to speak directly 
to officers at Wokingham using a video- 
conferencing suite provided by BT. 
Forces throughout the country are 
watching this trial with interest. Officers 
at Wokingham are concerned that this is 
a cost-cutting exercise. “A video-screen 
is no substitute for real people. If some- 
one is in need of urgent help, a video- 
screen is of little help”, a senior officer 
from the Surrey Police Federation told 
Electronics. 





IBM Expands Research 


The IBM Research Division has 
announced that it will establish a third 
US research laboratory in early summer, 
in Austin, Texas. The focus of this new 
laboratory will initially be on advanced 
circuit design, and new design tech- 
niques and tools for very high-perfor- 
mance microprocessors. 
Contact: IBM, Tel: (01705) 561780. 





Apple Signs Two Major 
Deals to Enable 
Videoconferencing 


Apple Computer has announced two 
major deals (with AT&T and the Nippon 
Telegraph and Telephone Corporation 
(NTT) of Japan) to bring videoconfer- 
encing and desktop collaboration prod- 
ucts to market, based on Apple’s 
QuickTime Conferencing technology. 

AT&T and Apple have announced an 
agreement to combine QuickTime and 
AT&T’s WorldWorx Network Services to 
provide Macintosh users with access to 
other H.320 standards-based videocon- 
ferencing products over AT&T’s global 
wide area network. WorldWorx is 
designed to support a wide variety of 
videoconferencing devices, including 
room-based and desktop systems. The 
two companies are working together to 
provide voice, video and data confer- 
encing and collaboration, both point-to- 
point and multipoint, to more than 27 
countries worldwide, over LANs and via 
dial-up services. 

NTT and Apple are to introduce 
Japan’s first Apple desktop videoconfer- 
encing product, based on QuickTime 
and NTT’s ISDN networking technology. 
NTT has positioned the product, the 
FM-A71, as an important addition to its 
FaceMate line of videoconferencing and 
collaboration solutions. It will allow users 
throughout Japan to collaborate from 
their desktops, by sharing the same 
screen images, using high-speed 
64K-bit/s lines. Based on Apple’s Power 
Macintosh, the product is designed to 
include QuickTime Conferencing soft- 
ware, an H.320 ISDN adaptor card and 
a colour video camera. The FM-A71 is 
expected to be available at the end of 
July 1995. 

Apple’s QuickTime Conferencing tech- 
nology, announced in February this 
year, allows personal computer users 
to communicate in real time via audio, 
video and data. Users can also share 
documents, images and movies across 
a digital network connection. Since 
QuickTime Conferencing is a software- 
based architecture, application develop- 
ers, communications providers and 
hardware vendors can easily develop 
QuickTime Conferencing-compatible 
solutions. 

Contact: Apple, Tel: (0181) 730 2480. 
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New ICE Power Amplifier Minimises 


Power Dissipation 


To reduce the size of the heatsinks 
required in car radios, Philips Semicon- 
ductors has introduced the TDA1561Q, 
a unique dual 23W audio power ampli- 
fier. It has the unique ability to automati- 
cally switch between single-ended and 
bridge-tied load (BTL) configurations, in 
response to the required output voltage 
swing. For typical music signals, which 





only require the high output powers 
available from a BTL amplifier for short 
periods of time, the efficiency advan- 
tages of operating in single-ended mode 
at low power level result in an overall 
power dissipation up to 30% lower than 
for a fixed BLT amplifier. 

Contact: Philips Semiconductors, Tel: 
(+31) 40 72 2091. 





Motorola Commits to 
PCI Mezzanine Card 
(PMC) Architecture 


The PCI Mezzanine Card (PMC) archi- 
tecture has been strongly endorsed by 
Motorola with the announcement of a 
range of new products based on the 
standard. Aimed at high-performance 
applications, the new |/0 adaptor mod- 
ules bring the performance and inter- 
operability of PCI to integrators 
of embedded board-level systems. 
Supporting high-performance network- 
ing, communications and mass storage 
applications, the first PMC products in 
the range are an ATM adaptor, a 
1O00VG AnyLAN adaptor, an FDDI 
adaptor, and a high-end fast and wide 
SCSI-2 mass storage controller. 

The PMC specification combines the 
electrical and logical layers of PCI with 
the secure mechanical mounting and 
high-reliability of a two-part connector 
necessary for reliable operation in an in- 
dustrial/embedded environment. When 
used in conjunction with Motorola’s fam- 
ily of PowerPC-based VME boards, the 
new range of PMC adaptors enables 
OEMs to configure systems incorporat- 
ing the latest communications, network- 
ing and mass storage technology — 
quickly and cost-effectively. The PMC 
modules are supported on Motorola 
PowerPC boards, with software drivers 
for AIX 4.1, Windows NT and VMEexec. 

Contact: Motorola, Tel: (01628) 29121. 





German Electronics 
Expects Growth 

The German electronics industry feder- 
ation (ZVEl) has announced that the 
recession in the German computer and 
electronics industry is over. Officers 
expect sales in the industry to increase 
15% during the current year, and sales 
will continue to increase at least until the 
end of the century. In a statement 
released to the business press this 
week, ZVEI notes that the projected 
market for electronic components for the 
current calendar year will top the DM20 
billion mark for the first time. This pro- 
jection, ZVEI officials claim, is a conser- 
vative one, and the recorded 1995 
figures could be even higher. The main 
impetus behind the sales surge is a 
massive increase in PC component 
requirements over the last 18 months. 





Carrera First with P133 


Carrera Technology is the first UK PC 
manufacturer to announce shipment of 
PCs based on the Pentium P133 
processor. With increasing demands for 
high-end data processing and enhanced 
graphics programs, Carrera predicts 
strongest demand for its new PC to 
come from the corporate and CAD/CAM 
markets. 

Contact: Carrera Technology, Tel: 
(0171) 8300 586. 








Mercury Opts for Frame Relay Ahead of ATM 


Mercury Communications is in the early 
stages of Asynchronous Transfer Mode 
(ATM) application trials with a limited 
number of major UK customers, as part 
of the Cable and Wireless ATM trial. 
Mercury announced the start of its 
transatlantic ATM trials in December last 
year, the objective of which is to fully 
understand the implications and benefits 
of ATM and the options for ATM service 
delivery. However, for today’s applica- 
tions, Mercury remain committed to 
frame relay as the most suitable method 
of implementing a virtual private data 
networking capability. 

Contrary to the common perception, 
frame relay is not a low speed technol- 
ogy, Clive Curtis, product manager for 
Mercury’s Managed Data Services told 
Electronics. “Mercury are currently 
implementing a 2M-bps access capabil- 
ity on MediaLink, our national Frame 
Relay service, and we are already plan- 





ning to extend this to provide higher 
speed access to Frame Relay at up to 
8M-bps. 

“As a connection orientated service, 
Frame Relay delivers permanent virtual 
connections, offering the most elegant 
migration path to ATM Wide Area 
Services. Not only have frame relay 
standards gained widespread inter- 
national acceptance from both Public 
Telecommunications Operators (PTOs) 
and leading Customer Premises 
Equipment (CPE) vendors, but frame 
relay services have become the de facto 
global service offering for high speed 
data networking. One of the major ben- 
efits of ATM to Mercury is that, by imple- 
menting it as a backbone technology, it 
will allow us to improve the performance 
and quality of services such as frame 
relay.” 

Contact: Mercury, Tel: (0171) 528 
2547. 
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BT Interactive Recruits 
for Trial 


BT today announced that it has started 
recruiting customers for BT Interactive 
TV, its trial of interactive multimedia ser- 
vices. The trial, which starts this sum- 
mer, will involve about 2,500 customers 
in Colchester and Ipswich. All customers 
will be recruited by market research, to 
allow BT to achieve a representative 
demographic sample of the UK popula- 
tion, and a wide range of data will be col- 
lected about them before the service is 
connected. 

BT Interactive TV will consist of nine 
main services: movies on demand, tele- 
vision programming on demand, chil- 
dren’s TV, education, music videos, 
local life, and high street, which incorpor- 
ates home shopping and home bank- 
ing. In addition, there will be two 
services, games on demand and Adland 
(an interactive advertising service) 





Internctive TV System 
Vorager 20 


introduced progressively during the 
course of the trial. Services are ordered 
and controlled via a standard remote 
control, and delivered to a normal tele- 
vision over copper telephone lines for 
the majority of homes, and over fibre to 
the remainder. 

BT Interactive TV will have more than 
100 service and content providers. 
In order to provide the movie service, 
the company is working with European 
and Hollywood studios, including 
Columbia/Tristar, Handmade Films, 
Lumiere, MCA, MGM/UA, PolyGram, 
Rank, 20th Century Fox, Walt Disney, 
and Warner Bros. BT is also working 
with Nintendo to finalise the games ser- 
vice. The local life service will be sup- 
plied by more than 50 charities and local 
organisations, while more than 20 adver- 
tisers have already committed to par- 
ticipating in Adland with interactive 
advertisements. 

Contact: BT, Tel: (0171) 356 5369. 





Radio Authority 
Publishes Annual Report 
The Radio Authority has published its 
Annual Report and Financial Statement 
for 1994. The report gives details of the 
Authority’s licensing and regulatory activ- 
ities, and operating costs for 1994. 
During the year, the Authority awarded 
ten new local radio licences, and as part 
of its readvertisement programme, it 
awarded 33 existing licences — all but two 
of these were returned to incumbents. 
The Authority received 444 complaints 
about programming and advertising, 
compared with 391 in 1993. Of these, 44 
programming complaints and 36 adver- 
tising complaints were upheld. 

Contact: Radio Authority, Tel: (0171) 
430 27424. 





Gigabyte of Data for 
Mobile Users 
Quantum have crammed 1G-byte of 
data onto a 2-5in. drive. The new drive, 
which is expected to be positioned in the 
mobile PC market, incorporates two new 
technologies to achieve a record level 
of data density within the commercial 
market. Magneto-resistive heads and a 
partial response maximum likelihood 
(PRML) read channel enables greater 
density per track than existing technol- 
ogies. The drive, which is expected 
to become commercially available in 
October, will hit the streets at around the 
£375 mark. The drive will also be avail- 
able in 540, and 810M-byte formats. 
Contact: Quantum, Tel: (0171) 835 
1001. 





Innovative Stepping 
A new stepper motor driver from 
Nanotec is the first discrete device to 
enable full, half, and quarter stepping of 
eight stepping modes. Previously, en- 
gineers have had to resort to software 
control using an 8- or 16-bit microcon- 
troller, if they needed to drive a stepper 
motor at stepping angles of less than a 
single step. 

Contact: Nanotec, Tel: (+49) 8121 
79992. 
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Design by Alan Williamson 
Text by Maurice Hunt 


PROJECT | and Alan Williamson  - S o 
RATING | puget ~~ a 


* Switched ground and switched supply inputs 

%* LED relay activated indicator *Low trigger current 
* Compact, versatile design *Fuse protected output 
%* Reverse supply protection *Zero standby current 
* Switching of DC and AC resistive loads 


* Add-on unit for existing low-voltage projects *Safety switching of mains via low voltage switch 
io/remote control receiver outputs *Security floodlight controller— alarm or PIR sensor input 
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Specification 

Operating voltage range: 

Current consumption @9V: 
@12V: 
@15V: 


Hlisisameulacaaie 
Relay operating time: 
Maximum switching loads: 


NATSU Ts] Ml ave |(ers|k@) 6-F 


Diode D1 prevents any possible damage 
to the circuit that may result from accidental 
reversed supply polarity. The mains side of 
the relay is protected by the on-board 5A 
time-delay fuse. UNDER NO CIRCUMSTANCES 
should the fuse be replaced by one with 
a higher current rating. | 






Construction of this project is reasonably 
straightforward, all components being 
mounted on one side of the PCB, the legend 
and track of which are shown in Figure 3. 
Begin with the smallest components first, and 
progress through to the largest. Ensure that 
the diodes, D1 to D4, are installed in their 
correct positions, with the right polarity; this 
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Important Safety Note: _ 
It is important to note that mains voltage is 
_ potentially lethal. Full details of mains wiring 
connections are shown in this article, and 
every possible precaution must be taken 
to avoid the risk of electric shock during 
| Maintenance and use of the final unit. 

Safe construction of the unit is entirely 
dependent on the skill of the constructor, 
_ and adherence to the instructions given 
_ in this article. If you are in any doubt as 
_to the correct way to proceed, consult 

a suitably qualified engineer. 



















_ Figure 4. Modifications to 
the 2-way and 3-way 
terminal blocks. 
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output mains wiring, 


also applies to transistors TR1 and TRY. Clip 
the 2-way terminal blocks together prior to 
fitting them to the PCB, and modify one of 
the 2- and 3-way terminal blocks as per 
Figure 4. 

lf the ‘ground switching’ input is not 
required, the following components can be 
omitted from the build-up: R1, R2, D2, and 
TR1. The fitting of the LED (LD1) is also 
optional. 

Thoroughly check your work for misplaced 
components, solder whiskers, bridges, and 
dry joints. Next, clean all the flux residue off 
the PCB using a suitable solvent, and finally, 
seal the PCB with conformal coating. 





Apply a 9 to 15V DC (12V nominal) supply 
to the two outer terminals of the (now) 
4-way terminal block, and on connecting a 
short fly lead between the +V terminal and 
the supply switching terminal (marked (I) 
on the PCB), the LED should illuminate, and 


a 5A Miniature. DPDT Mains Reloy | 


| 5A Time-delay Fuse 


Ce ~ 9-way PCB Terminal Block Smm Pitch : 2 
- 9-;way PCB Terminal Block 10mm Pitch 2. 
a eneye PCB Terminal Block 10mm age ae 


the relay energise. Remove the fly lead, 
whereupon the LED should extinguish, and 
the relay drop out. Reconnect the fly lead, 
this time, between the OV and the ground 
switching injut (marked (1) on the PCB), 
and again, the LED and relay should activate. 
If the unit works as above, then it is tested 
and ready for use, once it has been installed 
in a suitable housing, details of which are 
described below. 





The unit should be fitted into a suitable 
casing BEFORE any attempt is made to 
connect it to the mains supply. Any robust 
plastic casing will be sufficient, and the PCB 
must be supported on plastic mounting 
pillars (which may be moulded into the 
box) or insulating spacers. Ensure that strain 
relief grommets are used where cables pass 


through holes in the housing, to avoid the risk 


of them chafing through and shorting out. 





Figures 5a to 5d show the various wiring 
configurations possiole with this unit. Figures 
5a and 5b provide the low voltage supply- 
and ground-switching wiring, respectively, 
whilst Figures 5c and 5d give the relay 
Output mains wiring, for normally open 
and normally closed operation, respectively. 
Take care to ensure that mains wiring to the .. 
unit is carried out in accordance with these 
diagrams, to avoid the risk of shorting out 
of the mains as the relay switches over. Use - 
only the correctly rated, insulated mains 
cable for the output wiring, if switching at 
mains potential, and take care to.clamp the — 
stripped ends of cables securely into the 
terminal blocks, with no extraneous strands 
of wire protruding. The maximum load 


~ that can be switched is stated in the 


Specification table; if this is exceeded, 
the fuse, FS1, will blow. Do not use the 


unit outdoors, or anywhere else where 


there is a risk of the circuitry getting damp, 
such as bathrooms, kitchens, etc., unless 
it is fitted into a totally sealed, waterproof 
enclosure. 


The Maplin ‘Get-You-Working’ Service is available for this 


oo ‘a - 


project, see Constructors’ Guide or current Maplin 
Catalogue for details. 
The above items are available as a kit, which offers 


a saving over buying the parts separately. 
Order As 90043 (Mains Power Switch) Price £6.99 


The following new item (which is included in the kit) is 


also available separately, but is not shown in the 
1995 Maplin Catalogue - 
Mains Power Switch PCB Order As 90044 Price £2 9 
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When the Chips are 
Down 


The co-ordination of Europe’s biggest 
electronic reclamation scheme was ex- 
plained to delegates at a Waste Watch 
seminar hosted by the Corporation of the 
City of London, at the Guildhall on July 
4. According to principal speaker, Wolf- 
gang Wurz of the cleansing department 
of Greater Berlin, six million items of 
electronic waste will be discarded this 
year in the UK, with numbers rising year 
by year. Taking the lead in electronics 
recycling, Wurz is responsible for a 
number of pioneering recycling schemes 
operating throughout Germany. At the 
seminar ‘When the Chips are Down — 
The Future of Electronic Waste’, repre- 
sentatives from industry, local authorities 
and the community sector, came to- 
gether to explore a range of practical 
solutions to the recovery of electronic 
products. 

Contact: Waste Watch, Tel: (0171) 
245 9998. 


A Summer Full of 


We said it last month, and we'll say it 
again this month, if you’re stuck for 
something to do this summer, head 
down to the Science Museum. But, if 
you're planning a trip into the depths of 
South Kensington, London, make sure 
you have a full day to spare. With over 
200,000 different exhibits to look at, 
covering almost every imaginable sector 
of science, technology, industry and 
medicine, the Science Museum has 
something to appeal to everyone. 
Special events organised for the sum- 





mer holidays, include a programme of 
workshops, demonstrations and drama 
performances celebrating a century of 
cinematography. There will be almost 
30 different events each day, targeted at 
special age and interest levels. Shadow 
puppets, pioneering film makers, spe- 
cial effects, and model making are just 
some of the topics explored, which 
demonstrate the huge advances in film 
technology over the last century. 

Over 1,000 of the Museum’s exhibits 
are interactive, so visitors can learn first 
hand how various scientific principles 
work. Launch Pad, for example, the 
hands-on gallery designed especially for 
children, is the most popular gallery of its 
type in Europe. Other highly popular 
areas include Health Matters, which 
allows visitors to get an instant health 
check; Exploration of Space, where you 
can find out what the surface of Mars 
looks like, and how astronauts live in 
space; Flight Lab, which interactively 
introduces the basic principles of flight; 
Food for Thought, where you can find 
out much more about the different foods 
you eat; and Information Superhighway, 
which looks at the future of global com- 
munications and even offers you the 
chance to surf the Internet. 

Particularly interesting exhibits, include 
some of the oldest cars, planes and loco- 
motives in Britain, some of the very ear- 
liest veterinary and medical instruments, 
clocks and time measurement devices 
throughout the ages, and a special radio 
room, which demonstrates various forms 
of radio communication. You can even 
see an exact replica of George Wash- 
ington’s false teeth, or the very first types 
of oral contraceptives. Entrance to all of 





these exhibits, including the special 
summer events programme, is included 
in the standard admission price to the 
Museum of £5.00 for adults and £2.60 
for children and concessions. 

Contact: The Science Museum, Tel: 
(0171) 938 8000. 





A New Kind of Vision is the title of the 
1995 Archives Summer Exhibition, which 
opens at the Institution of Electrical 
Engineers on Wednesday, 16 August. 
The Exhibition celebrates the 100th 
Anniversary of Réntgen’s discovery of 
X-rays, traces their development for 
medical use, and looks at the public 
perception of the new kind of vision. It 


Southend Radio Rally 

To celebrate its 75th Anniversary, the 
Southend & District Radio Society is 
holding a mammoth rally with over 
8,000sq.ft. of exhibitors and traders. 
The society, which has a membership 
of around 60 individuals, will play host 
to organisations such as Waters & 
Stanton, and the Radio Society of Great 
Britain. Also, watch out for Maplin 
Electronics. Indeed, the editorial team 


will also embrace later developments, 
ranging from the EMI body scanner of 
the 1970s, to present CT scanning 
techniques. 

The IEE material on the X-rays, which 
form the Exhibition, was gathered by 
Sylvanus Thompson, the 19th century 
physicist, educator, writer, biographer 
and collector of early printed books and 
manuscripts on electricity and magnet- 
ism. Thompson replicated Réntgen’s 
experiments with X-rays early in 1896, 
and did much to popularise them with 
the medical profession and the early 
public. The exhibition will be open from 
10.00am to 5.00pm each weekday from 
Wednesday, 16 August to Thursday, 
28 September. Admission is free. 

Contact: IEE, Tel: (0171) 240 1871. 





from Electronics is set to make an 
appearance. The Essex police will also 
be on hand, to demonstrate their collec- 
tion of historic radio sets and crime 
prevention. The event will take place on 
Sunday, 10 September, commencing at 
10.00am at the Cliffs Pavilion, Westcliff- 
on-Sea, Essex. Admission is £1.50, or 
£1.00 for concessions. 

Contact: Southend & District Radio 
Society, Tel: (01702) 353676. 


sess 





Every possible effort has been made 
to ensure that the information presented 
here is correct prior to publication. To 
avoid disappointment due to late 
changes or amendments, please 
contact event organisations to confirm 
details. 


24 July. Construction Competition, 
Stratford-upon-Avon and District 
Radio Society, Stratford-upon-Avon. 
Tel: (01789) 740073. 


24 July to 24 December. Through the 
Looking Glass, Jodrell Bank & 
Arboretum. Tel: (01477) 571339. 


16 August to 28 September. X-ray to 
CT Scanner — IEE Archives Exhibition, 
Institute of Electrical Engineers, 
London. Tel: (0171) 240 1871. 


19 to 20 August. A Miniature Steam 
Up, Jodrell Bank & Arboretum. Tel: 
(01477) 571339. 


20 August. Evening on Air, Crystal 


SE19. Tel: (0181) 699 5732. 


27 August. East Coast Amateur 
Radio and Computer Rally, Clacton 
Leisure Centre. Tel: (01473) 272002. 


2 September. Wight Wireless Rally, 
Arreton Manor Wireless Museum, 
Newport, IOW. Tel: (01983) 567665. 


2 to 3 September. HF SSB Field 
Contest Weekend, Crystal Palace & 





Palace & District Radio Club, London 


District Radio Club, London SE19. Tel: 
(0181) 699 5732. 


5 to 7 September. International 
Conference on 100 Years of Radio, 
Savoy Place, London, WC2. ‘Tel: 
(0171) 240 1871. 


10 September. Southend & District 
Radio Society, 75th Anniversary Radio 
& Computer Rally, The Cliffs Pavillion, 
Southend. Tel: (01702) 353676. 


10 September. Lincoln Short Radio 
Hamfest, Lincoln Showground, 
Lincoln. Tel: (01522) 525760. 


10 to 12 September. European 
Computer Trade Show, Olympia, 
London. Tel: (0181) 742 2828. 


10 to 13 September. PLASA — Light 
& Sound Trade Show, Earls Court, 
London. Tel: (0171) 244 6433. 


12 September. Opening Night and 
Dayton 95 by Herb Asmussen and 
George Beasley, Stratford-upon-Avon 
& District Radio Society. Tel: (01789) 
773286. 


12 to 14 September. First IEE/IEEIE 
International Conference on Generic 
Algorithms in Engineering Systems — 
Innovations and Applications, 
Sheffield. Tel: (0171) 240 1871. 


13 to 14 September. European 
Optical Communications Show, 
Olympia. Tel: (01425) 473535. 


19 to 24 September. LIVE ’95—The 
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| 
Consumer Electronics Show, Earls 
Court, London. Opening times: 12 noon 
to 9.00pm weekdays, 10.00am to 
6.00pm weekends. Tel: First Call 
Ticket Agency (0171) 396 4545. 


20 to 21 September. Electrical 
Engineering Show, Hinckley Island 
Hotel, Hinckley. Tel: (01732) 359990. - 


26 September. Top Band DF Con- 
struction, by Geoff Foster, Stratford- 
upon-Avon & District Radio Society. 
Tel: (01789) 773286. 


3 to 5 October. Electronics Data 
Exhibition, NEC, Birmingham. Tel: 
(0181) 742 2828. 


4 to 6 October. Electronic Data 
Exhibition, ICC, eynghery Tel: 
(0181) 742 2828. 


10 October. Inside Your PC, by Martin 
Rhodes, Stratford-upon-Avon & 
District Radio Society. Tel: (01789) 
773286. 


12 to 13 October. Electrical Engineer- 
ing Show, Forte Post House Hotel, 
Basildon. Tel: (01732) 359990. 


24 October. QRP by Norman Field, 
Stratford-upon-Avon & District Radio 
Society. Tel: (01789) 773286. 


25 October. Junk Sale, Lincoln Short 
Wave Club, Lincoln. Tel: (01427) 
788356. 


27 to 29 October. Acorn Road 
Computer Show, Wembley Centre, 
London. Tel: (01295) 788386. 


11 November. 






7 to 9 November. Software 
Development Exhibition, NEC, 
Birmingham. Tel: (0181) 742 2828. 


8 to 11 November. Apple Expo, 
Olympia, London. Tel: (0171) 388 2430. 


10 to 12 November. Design & 
Technology Education Exhibition, 
NEC, Birmingham. Tel: (01426) 
2farit. 




















Bingley Hall, 
Staffordshire Showground, Stafford. 
Tel: (01473) 272002. 


14 November. Operation Raleigh, 
by John Leyton, Stratford-upon-Avon 
& District Radio Society. Tel: (01789) 
773286. 


22 November. Construction Contest, 
Lincoln Short Wave Club, Lincoln. Tel: 
(01427) 788356. 


28 November. Microphones by Jack 
Cluley, Stratford-upon-Avon & District 
Radio Society. Tel: (01789) 773286. 


28 to 30 November. Computer 
Graphics Expo, Wembley Centre, 
London. Tel: (0181) 995 3632. 


7 to 11 December. Computer 
Shopper Show, Wembley Centre, 
London. Tel: (0181) 742 2828. 


Please send details of events for 
inclusion in ‘Diary Dates’ to: News 
Editor, Electronics — The Maplin 
Magazine, P.O. Box 3, Rayleigh, 
Essex SS6 8LR. 
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Popping up all over the Internet, are 
examples of the latest revolution in digi- 
tal documentation and publishing. So- 
called portable documents are being 
used by Internet servers around the 
world, to ensure that documents can be 
displayed and printed exactly as they 
were produced. Adobe’s Acrobat is the 
application they are produced on, and 
the files have the PDF extension (port- 
able document format) identifying them. 

They beat ASCII coded text files 
hands-down in their ability, simply 
because the documents contain within 
them all the necessary information 
needed at the readers’ computer to dis- 
play them on screen, and print them for 
hard copy. All styles, formats, images 
and even hypertextual links are dis- 
played exactly as they were published, 
and the printer doesn’t need to know 
which fonts were used in the writing 
stage. In fact, all the remote computer 
needs is a copy of the Acrobat Reader, 
which allows anyone, anywhere, to see 
and print any PDF document. Acrobat 
reader is a small utility application pack- 
age which is distributed by Adobe and 
other outlets. It is freeware, and can be 
distributed to anyone without license 
restrictions. 

Portable documents downloaded in 
this way become independent of what- 
ever computing platform they were orig- 
inated on, as all the information needed 
to display on any computer is held within 
them. If you’ve got Acrobat resident on 
your computer, you can look at and print 
anyone’s portable documents. 

Ten or fifteen years ago, when personal 
computing was just a twinkle in the main- 
frame daddy’s eye, the concept of the 
paperless office was dreamed up. If all 
documents could be stored on disk, and 
viewed on screen, people thought that 
there would be no need to have a paper 
copy. It has been a long time coming, but 
Adobe’s portable document format could 
be just that. Remember — any computer, 
any portable document. And it has taken 
the Internet to create the answer. 

In truth, of course, we cannot exist 
without paper. Reading a document on- 
screen isn’t quite the same as holding it. 
You cannot really enjoy a good book 
unless you can turn the pages over your- 
self. You cannot scribble comments in 
the margins of a report if it's on your 
computer screen. So there’s no fear 
that paper will ever disappear, but it's 
an interesting concept nevertheless. 
Computers, divided by hardware and 
software, are now joined together by the 
Internet and portable documents. 
mm 
Vis-a-visa 
Shopping on the Internet looks set to 
catch on over the coming period. 
Barclaysquare is an electronic shopping 
mall recently launched by Barclays 
Merchant Services — yes, that’s the 
same Barclays which currently 
processes credit card transactions for 
more than 125,000 retail outlets. Two 
big names, J. Sainsbury and Toys ‘R’ 
Us, are already on the service, so many 
more are likely to follow. You elect- 
ronically wander through Barclaysquare, 
look at and purchase your goods, 
which are despatched post haste to 
arrive at your door. Barclaysquare is at: 
http://www. itl.net/barclaysquare/ 

Another service set up specifically for 
business users, is Infobank, which calls 
the service the Business Superstore at 
your desktop. Products such as 
Microsoft software, IBM hardware, and 
Orange mobile telephones can be 
bought. Infobank is at: http://www. 
atlas.co.uk/infobank 

lf you are worried about credit card 
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security, encryption methods are built-in 
to both systems. In fact, a spokesperson 
for Barclaysquare operators Interactive 
Telephony, has said that they are “con- 
fident that it is secure and expect it to 
stay like that’. Sounds like a hackers 
dream come true to me. 





Novell’s Netware WWW 
Site 

Novell has announced a NetWare World 
Wide Web site. The site offers cus- 
tomers a single point of access for infor- 
mation about the reliable, secure and 
high-performance database solutions 
provided by Novell and its 14 NetWare 
database partners. Customers with an 
Internet connection and a World Wide 
Web browser, can access Novell’s 
NetWare web site at: http://www.net- 
ware.com/. 





Biscuits on Order 
One from the pages of the Sunday 
Times. As the paper’s technology editor 
recently pointed out, it can be a hungry 
business surfing the Web. Fear not, the 
Elizabeth Botham family bakery in 
Whitby, North Yorkshire, allows Internet 
users to order and pay for plum bread, 
gingerbread and biscuits using a Web 
service. Unfortunately for hungry Web 
cruisers, biscuits are packaged and 
despatched by snail mail. 

Contact: http://www.octacon.co.uk/ 
bothams/. 





Netting Sales 

Surrey based Interactive Media Com- 
munications (IMC) has some of the first 
proof that the Internet offers marketing 
opportunities for the business commu- 
nity. IMC creates electronic brochures 
on its Route One WWW space. To date, 
both Scotlens of Linlithgow, Scotland 
and Knight Rider, based in London, both 
report sales secured through the 
Internet. 

Scotlens, a contact lens manufacturing 
company, provides optical practitioners 
with a simple method for prescribing 
complex lens configurations. It is not 
possible for Scotlens to deal direct with 
patients, since contact lenses must be 
supplied and fitted by a qualified prac- 
titioner. That said, proprietor Jack Brown 
reports professional enquiries coming in 
daily, as a result of contact lens wearers 
downloading Scotlens information and 
passing it on to their practitioners. 

Success in a totally different industry, 
is reported by global newspaper and 
information provider, Knight Rider. The 
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London based UK arm of the company 
commissioned IMC to create a WWW 
brochure, outlining the companies ser- 
vices. Within the first two months of 
advertising on the Internet, Knight Rider 
reports over 250 responses from around 
the world. IMC’s Route-One WWW 
pages can be accessed at: http://Awww. 
route-one.co.uk/route-one/. 


BCS Goes Online 
The British Computer Society is prepar- 
ing to offer an Internet service, BCSNet. 


























The service will be run through the inter- 
net provider, Cityscape. Members will 
be offered a two-tier service. Tier one, 
called Lite, will offer a basic e-mail ser- 
vice for a one-off payment of £10. Tier 
two users who sign up to the Gold ser- 
vice, will pay a £25 sign-up fee, and then 
£12.95 per month subscription. This will 
allow unlimited access to Internet e-mail, 
telnet, World Wide Web access and 
most SLIP services. 

Contact: British Computer Society, 
Tel: (01793) 417 417. 
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: Publishing Revolution 
The Internet is set to revolutionise the 
publishing industry, through services 


such as interactive television, digital 


radio and the personalised newspaper. 


According to publishing consultant Paul 


Youlton, in this new world, there will be 
no place for editorial control or advertis- 
ing executives. What is really scary, is 
that Youlton’s claims are far from sci- 
ence fiction. The technology exists today 
to support his arguments. This morning 
for instance, instead of picking up a 
newspaper, | dialled into the Executive 
News Service, available through 
CompuServe. 


ENS takes feeds from 25 news wires 


around the world, from the German 
Press Agency to The Washington Post. 
The service continually scans each wire 
service for PRENOTS or phrases which 


update at aty occasion. ayy. vire | oC 
which contains the selected keyword or . 





_ phrase is downloaded and stored 





folder for the subscriber to access. 

For instance, | am keen to track 
material on video-on-demand, tele-wo 
ing, green issues and rugby, so these are | _ ir 
all included as keywords. | am ‘myown | 
editor, | edit my own newspaper with — 
contributions from a rich stock of journal- a 
ists around the world. Having selected | 
the stories | want to read, | print them |— 
on a laser printer, disconnect from — 
CompuServe and read them at my > 
leisure, as | would any newspaper. 

And if you’re concerned the electronic | 
newspaper doesn’t allow access to | — 
material outside the subscribers range, | 
think again. For material outside the | 
sphere of my keywords, | dip into the | 





















IBM in Music Link-up 
with EMI : 
IBM is working with its British develop- 


ment partner, Multimedia Archive and — 


Retrieval Systems (MARS), and EMI 
Music Publishing, to enable EMI's library 
music to be distributed online through 
IBM Digital Library technology. The IBM 
Digital Library is a solution that allows 








a - Electronic Travel 


owners of info mation content | in all its op able 
forms (including film, music, text, art and Teasing arc. www as plenty 
manuscripts) to maximise their assets | the Electronics er i 
and make them available through net- | 

works around the world. The IBM Home | | 










Page can be found on the Internet at : : 
http://www.ibm.com. The IBM Digital. 










Library page can be found at: 
http www. ye Soitetureaiel sy 
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notch filter can be made © 
with three resistors and three 
@ me copacitors arranged in a dual 
T configuration. The basic circuit and 
response are shown in Figures 1 and 2. 
The upper T, (created by the two — 
resistors and one capacitor), is a 
low-pass filter (LPF). The lower T, 
(created by two capacitors and one 
resistor), is a high-pass filter (HPF). 
The notch frequency is determined by 
f{=1/(2nRC) where f,R and C are in 
Hertz, Ohms and Farads respectively. 
Placing the notch filter in the 
negative feedback path of an op 
amp (Figure 3) inverts the overall 
response into a peak filter shown 
in Figure 4. 


Circuit Description 


Refer to the block diagram in Figure 
5 and the circuit diagram in Figure 6. 
Reverse polarity protection is provided 
by R1 and D1. Capacitors Cl and C3 
provide supply decoupling. Resistors 
R4 and R5 bias IC1la to half rail, and 
the output of IC1 biases IC1b directly 

' Vid R11. 

The AF signal input is DC decoupled 

by C2 and passes to AC attenuator 
R2, R3 and C4, all frequencies above 
1-5Hz are attenuated by 25dB. This 
compensates for the gain of ICla. 
~ R6, R10,C6 and C7 form the LPF 
and C5,R7,R8 and C8 form the HPF 
Together they are a dual T notch filter 
which is inverted by ICla into a peak 
filter. Many narrow CW filters produce 
an effect known as ‘ringing’, (a form 
of damped oscillation) which sounds 

particularly unpleasant to the user. 








Although many home brew or kit receivers are 
adequate for CW reception under normal 
conditions, this is not always so, especially 
during contest conditions or openings on the 
bands. It becomes increasingly difficult to pick 
out the DX as the number of stations tend 
to seemingly overlap. One method 
to overcome this is to have 
a CW peak filter fitted 
into the receiver. 
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Design by Ben Spencer 
Technical support by Nigel Skeels 
Text by Ben Spencer and Robin Hall 


specification 
DC power supply 
voltage; 11 to 1S5VDC 
Overall gain: — OdB 

Input level: 8V Pk-to-pk 
Input impedance: 
Centre frequency: 
Bandwidth: 
















Assembled 
CW Filter PCB. 


150Hz @-6dB 











Amplitude 


Centre. 
Frequency | 


Figure 2. CW Filter frequency response curve. 


Figure 1. Dual T configuration 
notch filter, 


Amplitude 





- Notch. 
| Filter ff 
| Centre 


Figure 3. Notch Filter in negative | ! Frequency 
feedback path of op amp. _ Figure 4. Inverted frequency response curve. 


Rx Low Level Filter 1 
Audio In ~IC1a 


. Reverse 
D.C. Beige Polarity 
es Protection 





Half Rail 
— Supply | 
Figure 5. Block diagram of the CW Filter. 


Figure 6. Circuit diagram of the CW Filter. 


IC1b 
LM358N 


100k Cis 
2nZF 


OV OC 





Figure 7. CW Filter PCB 
legend and track. 


Original AF Path 

Rx Low Level Audio AF Power 
Audio Stage in Control Amplifier 

New AF Path 


Rx Low Level . Audio AF Power 
Audio Stage ca ene in Control Amplifier 


Rx Low Level . Audio AF Power 
Audio Stage Seer ENE | in Control Amplifier 


CW Filter 


Figure 8. Suggested wiring configurations. 


Another option is toincorporate the | | 
CW filter with another filtlersuchasan | Operation — : 
SSB Filter. | Operating the cw Filter i is 
If the receiver is home brew oro... | anh ot on ae laste and fi 
kit origin then fitting thismoduleis | 
less likely to be a problem, butitisnot | p 
advisable to fit itintoa professional 
receiver, especially if it is still under 
guarantee. 
It is possible to have the CW filter 
attached externally to the receiver 1. 
audio output, as there are generally | 
audio connections available.The  _- 
CW Filter can accept up to 8V Pk-to-Pk 
audio input, and its input impedance © 
is greater than 1kQ. The audio output 
from the filter can then be fed via. 
an audio amplifier and then to a 
loudspeaker. 





The Maplin ‘Get-You-Working’ Service is available for 
this project, see Constructors’ Guide or current 
| Maplin Catalogue for details. 

The above items are available as a kit, which offers 

a saving over buying the parts separately. 
Order As 90045 (CW Filter) Price £4.99 
Please Note: Where ‘package’ quantities are stated 
in the Parts List (e.g., packet, strip, reel, etc.), the 
exact quantity required to build the project 
will be supplied in the kit. — 


The following new item (which is included in the kit) 
is also available separately, but is not shown in 
| the 1995 Maplin Catalogue 
CW Filter PCB Order As 90046 Price £1.99 











The generator V(f) and source 


impedance Z(f) may be in the 
form of a transduce! su 


his is not going 
to be a particularly easy 
ride, even if you skip the — 
mathematics that allows 
circuit performance to be 
calculated. Just keeping 
track of what is actually 
going on in the circuit 
requires concentration. Still, 
the endless search for clarity 
_is one of the fascinations of 
technical writing, or so it is 


alleged! 


: Generalised 
: Circuits — | 
_ Figures 6 ir 7 ropesbari the 
_ Vast majority of circuits whose 
_ noise performance is of interest. 


Figure 7. General input circuit with shunt-feedback (if any). 


C.Eng., M.LE.E., 


lows a the Li sadal input of 


This i is not helpful, because 


what we need is a circuit hose 


output consists of as much 


| signal as possible, and as little 
| noise as possible, i.e., the signal- 


: ratio (SNR) must be as 
ble (or as high as 


(or ia an il-defined ie 


ignal). In this case, we 
; ould talk about, and the 


The Series- 
Feedback Circuit 


The first thing to notice about 
this circuit (shown by Figure 6) 
is that, unless R1 is much higher 
in value than Z(f), the signal 

is attenuated before it even 
reaches the amplifier. Clearly, 
that does absolutely no good to 
the SNR. But, the resistive and 
reactive components of Z(f) havé 
different effects. The resistive 
part, R(f), produces attenuation 
which is the same at all 


frequencies, but the reactive 


art, X(f), in conjunction with 
I, alters the frequency 
esponse of the circuit. We 





shall see how to take this effect 
into account later, but first of all, 
we should minimise the constant 
attenuation due to R(f). This is 
| important general principle 
noise design — no resistive 


before amplification. 


uch higher (at — 
es as much) than 


| cae 
\ 4KTBC=a7— + RA) 


kis en constant, 
1:38 x 10-2 J/K (Joules 
per Kelvin) 

T is the absolute temperature, 
in Kelvin 

B isthe bandwidth of the circuit, 
in Hertz 

R(f) is the equivalent series 
resistive part of the 
impedance Z(f) (i.e., Z(f) = 
R(f) + JX) 

This assumes that R2 is small 
enough, compared with R1, for 


its noise voltage contribution to |. 


be neglected. Since the noise 
voltages add, rms-wise, this is: 
true within 10%, if R1 is rather 
more than three times the value 
of R2. Because Z(f) represents 
the impedance of what may be 
quite a complicated source 
circuit, we cannot assume that 
the equivalent series resistive 


part, R(f), is indepe ser of £33 


a bandwidth of 1Hz, centred on 
the frequency f, and allow f to 
vary, we can obtain a graph of 
the spectral density of the noise 
(this is not a measure of the lack 
of intelligence of ghosts!) It is 
very necessary to distinguish 
between the voltage/current 
spectral density and the power 
spectral density, which may be 
expressed in terms of the square 
of the rms voltage or current, 
rather than explicitly as power. 
Quite often, in text-books and 
technical articles, it is not made 
clear which is being discussed, 


_and this has to be deduced from 


the context or any equations that 
may be included. 


The Shunt- 


because the ma 

standard probably Sf 
optimum load resistz 

47kQ. for magnetic pick-t U 

for analogue disc records, $ 
British Standard BS 6840- 5). 


| Choosin : the 


example, the part 
frequency range | 
and 20kHz is hal 
range, and not ‘just 
octave’. 


Noise Performance — 
of Equalisers | 


This is where the subject gets 
really exciting! By definition, 


an equaliser has a frequency 


response which i is no flat, 


te contributions are e related 
| ey Stated scale, as shown — 


Region 1 Region. 2 
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Figure 8. Magnetic pick-up equaliser response, showing four regions 
and straight-line approximations used for calculations. 
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Figure 9. The equaliser response plotted on a linear frequency axis, 
showing the importance of Regions 3 and 4. 
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‘Modulus’ simply means the 
numerical value, without taking 
the phase angle into account, 
id is what we normally see 
ented as frequency response 
The squaring of the 
ction is quite logical, 
Output power is 
to ibe square of 


region, but the equations 

are only valid if B is a small 
bandwidth, whereas each region 
(except perhaps Region 1, which 
we are going to neglect anyway) 
is by no means, a small 
bandwidth. Hence, we have 

to substitute B by the function 
fsdF, of the differential dF, and 
then integrate with respect to 

F over the bandwidth of the 
region. For Region 2, we get: 





















generated in the sc 
passive componen 
have seen how to ¢ 
circuit configuration (se 
parallel feedback) for m 
noise. But, we can easily thr 
away the advantage of the bett 
configuration by not operating 
the active device(s) in the input 
stage under the optimum DC 















e calculations, 
ct al transfer 





















3 2 
VP= KPIZ? 5 fa(B)aF 
1 





























Fy conditions for lowest noise. We 
= 4kKT-R1 fsF)° | ae covered this, at least for bipolar 
transistors, in Part 2. The 
This integral can be evalt Utes 3 = eae 
by the substituti ... 







leading to: 







nt if the gain 
se, for signal 











2¢ egion 4- He = (fa/f3)? between 
fs and fa - 










Noise in the Series 
Feedback Circuit 


The source impedance of the 
magnetic pick-up can be quite 
accurately represented by an 
inductance of about 0:5H in 
series with a resistance R(f) of 
about 6002, which is negligible. 
From Annex A, the noise voltage 
across R1 in the series-feedback 
circuit is: 


















1 ; 
2 —_ —_________. ° ° 
Vil = hae x AKIBRIF 
—_ ° ee 
= 4kTBR1 (=) 








Where F is a normalized 
frequency, f/f;, and f; = 
R1/2n fL. We can then find 
the mean square noise output 
voltage, by multiplying by the 
appropriate value of T for each 










than the series circuit. Thisis 
because the source impedance — 
is lower than R1 over almost 
' all of the pequency range. 
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These descriptions are necessarily short. Please ensure that you know 
exactly what the kit is and what it comprises before ordering, 
by checking the appropriate issue of Electronics referred to in the list. 
The referenced back-numbers of Electronics can be obtained, 
subject to availability, at £2.10 per copy. 
Carriage Codes - Add; A: £1.55, B: £2.20, C: £2.80, D: £3.30, 
E: £3.90, F: £4.45, G: £5.35, H: £6.00. 
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MICRON Ill RADIO CONTROLLED CLOCK 








The right time all the time!.Used in conjunction with the Rugby 
Clock Receiver (LP70M), this radio-controlled timepiece receives 
ultra-precise date and time data from the MSF transmitter in 
Rugby which it shows on a bank of 12 seven-segment displays. 
Other features include automatic Leap Year and British 
Summertime correction. 

Order as: LTO3D (Micron Ill), £47.99 B1. Details in Electronics 
No. 88, April 1995 (XA88V); LP70M (Rugby Clock Receiver), 


£22.99. Details in Electronics No. 47, November 1991 (XA47B). 
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Improve your scanner’s reception with this active, broadband 
aerial. The aerial supplied with most scanners is perfectly 
adequate for local reception, but a significant improvement can 
be made in the reception of long distance (DX) and weaker 
stations by using a fixed, active aerial like the Super Scan. (Plastic 
aerial housing and PSU box not included in kit.) 

Order as: LT27E, £29.99. Details in Electronics No. 89, May 


1995 (XA89W) 





SOUND ACTIVATED FLASH TRIGGER 
| 


Produce exciting pictures of darts bursting balloons, bullets 
passing through light bulbs etc., with this inexpensive flash 
trigger. The sound of mum’s best bone china hitting the floor 
triggers the unit which operates your flash-gun in time to 
photograph the bits whilst still in mid-air. 

Order as: LT86T, £14.99. Details in Electronics No. 88, 
April 1995 (XA88V). 
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VOICE VANDAL 
eee eae ee eee ee 


Create your own distortion effects and ‘alien’ voices with this 
entertaining audio project. Both music and voices can be 
‘vandalised’ by pitch changing, clipping and echo effects. 
Ideal for plays, amateur dramatics or just for fun. Dad’s 
Max Bygraves collection will never sound the same again! 
(Case not included in kit.) 

Order as: LT82D, £29.99. Details in Electronics No. 89, May 
1995 (XA89W). 
























To order Project Kits or back-numbers of Electronics, ‘phone 
Credit Card Sales on (01702) 554161. Alternatively, send off 
the Order Coupon in this issue or visit your local Maplin store. 


Maplin: The Positive Force In Electronics 


All items subject to availability. Prices include VAT. 
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COMPUTER INTERFACE BOARD 
eee ee ee 


Unleash your computer's power by allowing it to 
communicate with the outside world. This fully optoisolated 
interface is suitable for IBM compatibles and simply connects 
to the printer port, while still allowing the printer to be used. 
Features include: sixteen inputs/outputs; eight 6-bit analogue 
outputs; one 8-bit precision analogue output and four 8-bit 
analogue inputs. 

Order as: VF54J, £84.99. Details in Electronics No. 88, 
April 1995 (XA88V). ae, 






RS232 SERIAL LINE TESTER 


Troubleshoot RS232 equipment quickly and conveniently with this 
battery powered, hand-held tester. The tester produces a short 
RS232 message and is ideal for checking terminals, printers, and 
other serial equipment, as well as their interconnecting data cables. 
Order as: LT83E, £32.99 A1. Details in Electronics No. 89, . 





May 1995 (XA89W). 







These descriptions are necessarily short. Please ensure that you know 
exactly what the kit is and what it comprises before ordering, 
by checking the appropriate issue of Electronics referred to in the list. 
The referenced back-numbers of Electronics can be obtained, 
subject to availability, at £2.10 per copy. 
Carriage Codes - Add; A: £1.55, B: £2.20, C: £2.80, D: £3.30, 
E: £3.90, F: £4.45, G: £5.35, H: £6.00. 
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STEREO RIAA CORRECTION PREAMP 
Te ar 


Many modern power amplifiers no longer have RIAA 
corrected inputs suitable for moving-magnet or moving-coil 
cartridges. If you, like many others, have a substantial viny! 
record collection, but want to update your amp, then this 
project is a must. 

Ole as: 90014, £7.99. Details in Electronics No. 90, 
June 1995 (XA90X). = : 
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INTERACTIVE DOORBELL 


Meares 


i 


Ring the changes with this novel doorbell project! Up to 16 
seconds of sounds or speech can be recorded, for Beshack 
when the door bell is pressed. Greet your friends with a warm 
welcome, or your mother-in-law with a suitable insult! (Case 
not included in kit.) 

Order as: 90023, £39.99. Al. Details in Electronics No. 
91, July 1995 (XA9TY). 
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This inexpensive stereo preamplifier is suitable for all sorts of 
applications where input signals are too small or too large 
for direct connection to a power amplifier. The unit requires 
a power supply of between 10 to 30V DC and is compatible 
with other featured modules enabling you to build a complete 
stereo preamplifier system. 

Order as: 90022, £7.99. Details in Electronics No. 91, July 
1995 (XA91Y). 
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The Maplin ‘Get-You-Working’ Service 


is available on all of these projects 
unless otherwise indicated. 
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DIGITAL TACHOMETER 
oe 


This digital ‘rev-counter’ is a very practical ‘bolt-on-goody’ for 
older or base specification, negative earth cars. The Digital 
Tachometer can allow you to set up idling speeds accurately, and 
drive your car at its optimum engine speeds for maximum 
acceleration, power or economy. 

Order as: 90013, £25.99. Details in Electronics No. 90, 
June 1995 (XA9OX). 
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MAINS POWER CONDITIONER 
poe LL Le 


No, it won't make piles of towels all soft and fluffy, but it will 
help to remove spikes, transients and noise from the mains 
supply, which could otherwise upset sensitive equipment like 
computers, TVs, Hi-Fis, test gear and communications 
equipment. 

Order as: 90019, £32.99 A1. Details in Electronics No. 91, 
July 1995-(XA91Y). 

















To order Project Kits or back-numbers of Electronics, ‘phone 

Credit Card Sales on (01702) 554161. Alternatively, send off 

the Order Coupon in this issue or visit your local Maplin store. 
Maplin: The Positive Force In Electronics 


All items subject to availability, Prices include VAT. 
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ULTRASONIC DETECTOR 





Bats in the belfry? Noisy mechanical bearings? Not sure if your 
dog-whistle works? This novel project converts ultrasonic sounds 
into audible sounds enabling them to be heard 
by the human ear. Other applications include testing of ultrasonic 
remote control units and ultrasonic alarm detectors. 

Order as: 90008, £39.99 A1. Details in Electronics No. 90, 
June 1995 (XA9OX). 
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SIREN SOUND GENERATOR _ 





Generate up to six different siren sounds for models, toys, plays, 
alarms, etc., with this easy-to-build project. Features include 
variable sound pitch, cascade mode, auto power-off, and outputs 
for an LED and a speaker or piezo sounder. Please note that the 
Maplin ‘Get-You-Working’ Service is not available for this project. 
Order as: 90011, £6.99. Details in Electronics No. 90, 
June 1995 (XA9OX). 
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CMOS ELECTRONIC CW KEYER 
2 aS Oe 


IF Morse Code is driving you dotty, make a dash for this 
project! Designed for use with a paddle key, the unit produces 
a continuous stream of dots or dashes, depending on whether 
the key is pushed to the left or to the right, saving all that 
rent hammering on a conventional key. (Case not included 
in kit.) 

Order as: 90018, £26.95. Details in Electronics No. 91, July 
1995 (XA91Y). 











These descriptions are necessarily short. Please ensure that you know 
exactly what the kit is and what it comprises before ordering, 
list. 


by checking the appropriate issue of Electronics referred to in the 


The referenced back-numbers of Electronics can be obtained, 
subject to availability, at £2.10 per copy. 






Carriage Codes — Add; A: £1.55, B: £2.20, C: £2.80, D: £3.30, 
E: £3.90, F: £4.45, G: £5.35, H: £6.00. 


To order Project Kits or back-numbers of Electronics, ‘phone 


Credit Card Sales on (01702) 554161. Alternatively, send off 


the Order Coupon in this issue or visit your local Maplin store. 
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Maplin: The Positive Force In Electronics 


All items subject to availability. Prices include VAT. 
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RATING 
Mosey on down to the workshop and build this super ‘audio 

six-shooter’. The easy-to-build unit produces 6 ‘Wild West’ 
sounds like horses, guns, etc., for plays, toys, novelty 
doorbells, or simply just for fun. 


Order as: 90030, £7.99. Details in Electronics No. 92, 
August 1995 (XA92A). 
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Don’t just ’ 


k 


hone home, ‘phone the microwave and start your 
dinner cooking! This telephone activated switch and timer can 


be used for a host of remote control functions like turning lights 
on and off while you're on holiday. What is more, there are 
no nuge ‘phone bills or direct connections, as the unit is 








controlled by the sound of the ‘phone ringing. 
Order as: 90029, £22.99. Details in Electronics No. 92, 
August 1995 (XA92A). 





Listen to the world and recapture some of the look and feel of 
the early days of short wave radio reception. The receiver covers 
frequencies from 3-5 to 22MHz in 5 bands, using a regenerative 
technique, and is therefore easy to build and set up. 


MULTI-STROBE 
Order as: 90032, £69.95 C. Details in Electronics No. 92, 
August 1995 (XA92A). 


The flashiest strobe in town! This stand-alone strobe unit can 
also be ‘daisy-chained’ with more units to produce stunning 


multiple strobe effects, controlled via the built-in RS232 input. 


Features include built-in variable speed controller and 
optional remote-control oscillator. 
Order as: 90015, £29.99 A1. Details in Electronics No. 92, 
August 1995 (XA92A). | 


A comprehensive index to Electronics - The Maplin Magazine is now available 





Magar 





Qe], 


INDE 















from Maplin. The index covers every issue from December 1981 to October 1994. 


Included are details of every article, series and project published during that period. 
Conveniently arranged, sectionally and alphabetically, it’ll take minutes instead of 


hours to find the exact issue number and page you need. You'll be able to 
rediscover a wealth of information you never knew you had! A list of all the 
Corrigenda published is also included, so you will be able to find details of 
changes or amendments. You'll find the index an invaluable addition to the 
issues of Electronics that you have. If your collection is incomplete, many 
issues are still available as back issues. The Magazine index costs just 80p NV 


and can be obtained (subject to availability) from Maplin Stores countrywide; 
by Mail Order, using the Order Coupon in this issue, or by calling 


the Credit Card Hotline, Tel: (01702) 554161, Order As XU87U. 
You’ll wonder how you ever managed without it! 
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The Maplin Magazine Index or back issues of the magazine, the 
normal £1.50 Mail Order handling charge does not apply! 
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_ DATA INPUT OUTPUT 1 


DATA INPUT OUTPUT 2 
“DATA INPUT QUTPUT 3 
DATA INPUT OUTPUT 4 
END OR IDENTIFY 

DATA VALID 

NOT READY FOR DATA 
NOT DATA ACCEPTED 
INTERFACE CLEAR 
SERVICE REQUEST 


_ ATTENTION 


Figure 1. Connections to 
the IEEE-488 connector. 


gnal levels, and — | 


. to hold this 


DATA INPUT OUTPUT 5 
DATA INPUT OUTPUT 6 
DATA INPUT OUTPUT 7 
DATA INPUT OUTPUT 8 

REN REMOTE ENABLE 

GND 

GND 

GND 

GND 

GND 

GND 

Locic GND 





Figure 2. The lines used 
on the IEEE-488 bus. 


Remotely controlled 
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Handshake p—nteinninatiemn iene NRFD- 
lines aie | 


——NDAC 


management Pa — ——— Fol ees 


lines cei “ REN ® oes 


; ts 1 Line Name 


7 Data I/O 2 
Data /0 4 
nd or identify 
Not data accepted 


: Service request 


| _Shield (connected to earth) 








f the eight nes. To assert a parallel _ 
Figure 3. Handshaking system used. r fe) + 3 pals & the ATN an d FOI. 


ready 


Other equipment 
All ready 


First equipment 
ready 


_ NRFD 
(Not ready for data) 


vee control is it sends a serial pal dis- 
DAV 3 | 7 | | | able command and returns the bus and _ 
(Data valid) 7 | | | | instruments on it to the normal data mode. 
| | Asmentioned above, the advantage of a 
. , | oe | i serial poll is that iti is far more flexible, and 
NDAC an | : | | enables eight bits of data to be returned. 
(Not data accepted) | _| However, it is much slower, because each 
| | | instrument has to be polled in turn, to find 
| out which one ‘polled the SRQ line in the 
le first place. a 


data 
All accepted 


i Operating on the Bus } 
practice, the bus is very easy to use. - 
1 Ready-made_ cables are widely available, 
ven if they appear to be a little expensive. 
. towever, they are fully screened and have 
the correct lines, made up of twisted pairs, 
| as shown in Figure 4. This considerably 
| reduces the susceptibility of the bus to 
data corruptions. Manufacture of full spec- 
|. ification cables can be difficult, in view of 
_ the complexity of the cable and having to 
oe snsure the integrity of the screening. 
A cheap and convenient alternative is 
ailable, in the form of a cable based on 
) | insulation displacement connectors. Whilst 
USE € xf | _ cables made in this way are much cheaper, 
status bit on ae, L ae are not screened, and do not con- 


accepted data ae 


First equipment 
Other equipment 
has accepted 


Socket on rear, 
: panel of instrument 
Pin numbers 


Logic ground 


Data valid 
(DAV) 
Figure 5. ‘Piggybacking’ of connectors. 


Not ready for data 
(NRFD) 


Not data accepted | om ' | 
(NDAC) -488 interconnection cable. 


Attention 
(ATN) 


Interface clear 
(IFC) 


Service request 
(SRQ) 


End or identify (EO!) ———————________»J 
Remote enable (REN) ————_____ 


Shield - «:-:.  «  « 12 
(Braid around 


the outside 
of the cable) 


Figure 4. Wiring in a connection cable. 





| Bus management _ 
Device lines | 


commands 


Handshake 
Device when talking 


signs for instru ne 


ot include a processo 


Handshake 
when listening 


IEEE 488 BUS 


Inverting bus 
transceivers 
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t termi 
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cables can generally be routed as required, 
- jinking the instruments as is most conve- | sitive to their physical position on the i 
makes | instances like thi ‘opology of the | excess of 20 years. In some areas of tech- 
iged t | nolo ii uld mean that it would be 


a little common sense is requi 
not too many connectors should 
toone point. 


Before firing 
ment addres 


some . mM ise opr rs‘to control their — 
n, bec many functions. Th it makes sense — 
a sw ° ionality to control the - 











Dear Newsagent 


Please reserve/deliver (delete as applicable) each issue of 
Electronics — The Maplin Magazine for me. 


Name 
Address 


Signature 


Electronics —The Maplin Magazine is published monthly and is 
distributed through your wholesaler by: United Magazine Distribution Ltd., 
16-28 Tabernacle Street, London EC2A 4BN. Tel: (0171) 638 4666. 
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CORRIGENDA [J] ——— 


es oe Pes 
ISSUE 78/JUI hS 10VA 


R13 fen NC 240V AC KY. Shull 
Packet Radio Modem, page 50, the 


circuit diagram shows C2 10uF fitted 
1N4001 4; 
+ + 
C19c3 C20 













wrong way round, should be placed 
with positive towards R3 and D1, see 


drawing below. Cis ICG 


1nNSF ' 4060BE 










ISSUE 79/JULY 1994 
Model Train Chuffer, page 8, Parts 
List, transpose TR1 and TR2 compo- 
nents, to read TR1 BC558 and TR2 
BC548. 


ISSUE 92/AUGUST 1995 


Multistrobe, page 49, Parts List, 
triac changed, should read: 






C1 


R3 1 ZS" 
100k 2.2M U1:E 
eT Pow veo] TOM Se Hf Sol SPY a | 
=a = 10uF 10k \J Sn 





























U1:A Q1 
+5V 1 . 2 oO P2 C4 R6 = 
ii mz See 


TIl T410-800T 1 (AH68Y). 

10uF 10k text 

FOOL. Fok. cil Re oe ak On page 38, the circuit diagram 
il Ea shows two RG1, the HT 1050 should 

com, © O 


v4 
oe Co _ | 15k be shown as RG2, see drawing 


Remote Oscillator above. Page 49, 
Parts List, number of 16-pin DIL 
Sockets should read 4. 


1nF i Mike Ag 
level Mo l Trans 
5 cil 051]0S2| TxD xa] x2 TXA|CDL = evel 10K + OOnF Py 














tem, which consists of an Interface Card 
to slot into your PC’s expansion port, a 
separate I'V Tuner Module (which has 
other applications), and Windows™ 
3.1-based software, to enable your PC to 
display and control pages of Teletext 
information, and also store pages and 
print them out, if you wish. The SSB 
Filter project is designed to give 
enhanced reception of short wave radio _ 
signals, by filtering over a limited band- 
width within a crowded frequency band, 
particularly useful for DX-ing. Then, 
there is the Mains Failure Alarm, a use- 
ful gadget that gives you a clear warning 
that there is, or has been, a failure in the ~ 
supply of mains power, so that you can 
take necessary action to avoid a freezer- 
full of prematurely thawed food, or other 
nasties in equipment dependent on a 
continuous supply. In addition to these, 


convenient and robust alternative to 
floppy disk memory storage that is pro- 
vided by personal computer memory 
ventional and surface-mount devices, cards, Stephen Waddington investi- 
giving an insight into the world of ultra gates mains safety devices in his article, 
high-frequency circuit design. Circuit Breakers — Standby for Action! 

| Finally, we have RS-232 Explained, 
FEATURES from Ian Poole, which describes the ins 
and outs of this widely used and ever- 
popular data cable connector standard. 


digital frequency meter (DFM) by a 
_ factor of ten, and which is formed from 
an intriguing combination of con- 










































Features in this issue, will include the 
continuing parts of Richard Wentk’s 
The Art of Electronic Music, and Ray : 
Marston’s Practical Guide to Modern All this, plus all your favourite 
Digital ICs, plus the final instalment of regulars as well! 

John Woodgate’s thorough investiga- 
tion into Noise. Eurostar, by Alan — 
Simson, describes the sensory and tech- 
nological delights provided on the new 
eurostar train, in the aim of whetting : 

your appetite for a fabulous competi- | ELE ¢C R On Ics- 
tion to win a return ticket for two |. 
_ between London and Paris, details of 

there is the UHF Prescaler, a handy cir- which will be given in this issue. MAGAZINE 
cuit that will increase the upper- Meanwhile, Plug Into PCMCIA BRITAIN’S BEST SELLING 
frequency measuring range of your | Versatility, by Martin Pipe, details the ELECTRONICS MAGAZINE. 






























Reserve a copy at your newsagents or 
| take out a subscription NOW to avoid 
disappointment! 


There are more terrific projects and fea- 
tures heading your way in next month’s 
super issue of Electronics — The Maplin 
Magazine, including: 


In the October issue (No. 94) of 
Electronics, there are some splendid pro-- 
jects heading your way, comprising of 


the exciting PC Teletext Decoder sys- 





















™) PC Teletext Decoder 
Poca §@8§8§=- Interface Card and 












TV Tuner Module 
New releases, ¥ ie $ & B ss a a a a a a 2 : ph hihee hota with 
The top 10 movies.........1+5 612 Windows™ 3.1 based 
What son at the cinema | software to enable 
eng: eee e | your PC to display : s 
rica and control pages | mance 






of Teletext. 
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WORD 6 FOR WINDOWS SIMPLIFIED - 
Expanded Edition 
by Ruth Maran 
Microsoft Word is one of the UK’s best-selling word processing 
packages. Now at Version 6, Word incorporates many features 
that make the creation of a document easier than ever. Indeed, 
professional DTP-type results can be obtained, and it is rapidly 
becoming one of the accepted packages for home and business. 
Word For Windows Version 6 Simplified explains in full colour, 
using an ingenious mix of screen displays, plain English and 
cartoon graphics, how to make the best of the program. 
Beginners can find their way round easily and quickly, and so 
can get productive in a short space of time. The subjects covered 
include the Windows 
environment, editing, 
multiple documents, 
page layout, 
templates, sharing 
data with other 
Windows 
applications, 
graphics, tables 
and program 
customisation. 





































































in 88mm (3-5in.) 












1994. 
254x216mm. 
Order as 90098 
(Word 6 for 
Windows 
Simplified - 
Expanded 
Edition) 
























ar and colourful manner, 
style pictorial demonstrati 


Windows 





£18.99 NV 





most popular modern versions of this 
operating system. The included 
CD-ROM contains a wealth of valuable 
system administration tools and 


_ software, standards documents, and 
configuration examples, that will prove 


indispensable to UNIX administrators. 





1995, 233x 177mm. CD-ROM 
included. Order as 90092 (UNIX 
System Administration Handbook - 


_ 2nd Edition) Inc. VAT £41.67 B1 


(B| Add UK Carriage £2.20 


Windows 95 Visual 


| Pocket Guide 





| Let Windows 95 Visual Pocket Guide 
| get you started quickly with this 3-D 
full-colour guide. Packed with handy 


tips and simple spreads, this pocket 
sized book shows you how to use 


| the built-in services and features of 
_ Windows 95. For managing your PC 


to UNIX system administration, which 
comes supplied with an accompanying © 
CD-ROM, is the perfect reference : 










handy poc 
dina simila 



















1995. 258 140mm. Order as 90099 
(Windows 95 Visual Pocket Guide) 
£13.99 NV | 
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BIG SAVINGS for 
UBSCRIBERS | 
That's night if you subscribe to Electronics — The 


Maplin Magazine or take out a subscription now 
you will qualify for these amazing savings! 


Hurry! Prices valid from 1st to 31st August 95 


Code 50908 
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Catalogue 
Price £39.99 
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Add UK Carriage £6.00 





Code 50910 












JV Banknote C 
Catalogue Price £9.99 
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When ordering, please quote your Subscribers’ Membership number (phone 
enquiries on 01702 552911 if not sure) and the special order code number. 
All items subject to availability. Prices include VAT. Catalogue prices refer to 
the 1995 Catalogue. Overseas subscribers ring +44 1702 554155 Ext. 3296 
for carriage costs. Normal mail order carriage costs apply. EOE. 















CATALOGUE 


Bigger, Brighter and Better Value 
than ever before. Over 1180 Full 
Colour pages with hundreds of Brand 
New Products at Super Low Prices 


on sale from 1st September 


only £2.95 


from all branches of WHSMITH and other major retail outlets. 
Order by post including P & P £3.45 





Belfast 357-359 Lisburn Road. Birmingham Sutton New Road, Erdington. Bradford 28 Valley Road, Hamm Strasse. Brighton 65 London Road. Bristol 302 Gloucester Road. 
Cardiff 29-31 City Road. Chatham 2 Luton Road. Coventry 12 Bishop Street. Dudley Unit 7, Pedmore Road. Edinburgh 126 Dalry Road. Glasgow 264-266 Great Western Road. Ilf 
302-304 Green Lane. Leeds Carpet World Building, 3 Regent Street. Leicester Office World Building, Burton Street. Liverpool Edge Lane, Fairfield. London 146-148 Burnt Oak Broadwe 
Edgware; 107-113 Stanstead Road, Forest Hill: 120-122 King Street, Hammersmith. Manchester 8 Oxford Road; 169 Cheetham Hill Road, Cheetham Hill. Middlesbrough Unit 1, 

The Forbes Building, Linthorpe Road. Milton Keynes Unit 2, Office World Building, Snowdon Drive, Winterhill. Newcastle-upon-Tyne Unit 4, Allison Court (The Metro Centre), Gateshea 
Northampton 139 St. James Road. Nottingham 86-88 Lower Parliament Street. Portsmouth 98-100 Kingston Road. Preston Unit 1, Corporation Street. Reading 129-131 Oxford Road 
Sheffield 413 Langsett Road, Hillsborough. Slough 216-218 Farnham Road, Southampton 46-48 Bevois Valley Road. Southend-on-Sea 282-284 London Road, Westcliff-on-Sea. 
Stockport 259-261 Wellington Road South. Stoke-on-Trent 39-45 London Road. Plus many NEW stores opening soon. Tel: (01702) 552911 for details of your nearest store. 


